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Department of Energy 
Washington, D.C. 20585 

Dear Colleague: 

Enclosed is the Department of Energy's Final Environmental 
Impact Statement for the electric transmission line which 
would connect Sherbrooke, Quebec, and Comerford, New Hampshire, 
This document, prepared in compliance with the National Envi­
ronmental Policy Act, addresses the environmental consequences 
of the issuance of a Presidential Permit to the Vermont Electric 
Power Company (VELCO) for the line. 

VELCO proposed a + 450 kilovolt, direct current circuit enter­
ing the u.s. near-Norton, vermont, crossing into New Hampshire, 
and terminating at the Comerford generating station, 

A Draft Environmental Impact Statement was issued in May 1983, 
The comments on the draft and the Department's responses appear 
in Appendix C. 

Within the next few days, availability of this document will 
be announced in the Federal Register. A period of 30 days 
will ensue prior to a final decision on issuance of the permit, 

If you have any questions, please contact: 

Enclosure 

Mr. Garet Bornstein 
Office of Fuels Programs 
Economic Regulatory Administration 
Department of Energy 
1000 Independence Avenue, S,W,, Room GA-033 
washington, D.C. 20585 
Telephone: (202)252-5935 

lfJ s 
Robert J. Stern 
Director 
Office of Environmental Compliance 
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memorandum 

DATE: JAN 1 2 19t34 
REPLY TO 
ATTN OF: EP-1 

SUBJECT: Final Environnental Impact Statement ( DOE/FEIS-0103), New 
England/Hydro Quebec 450kV Transmission Line 

TO: Rayburn Hanzlik, RG-1 
Administrator 
Economic Regulatory Administration 

In response to your November 16, 1983, request we have reviewed 
the subject final environmental impact statement. 

We find that the document satisfactorily incorporates our 
previous comments and have determined, after consultation with 
the Office of the General Counsel, that the document adequately 
complies with applicable requirements. Accor����· I approve 
the subject final environment���r publication. 

William A. Vaug�an 
Assistant Secretar 
Environmental Protection, Safety, 

and Emergency Preparedness 

Office 
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Fin a l  E nvironme nta l Impact Statement 

Abstract : This fi  na  1 e n  vi ronmenta 1 impact s tatement  ( FE I S )  was p repared by 
the Eco nomic Regu l ato ry Administration .  The p roposed action o f  the Department  
o f  E n e rgy is the gra�ating o f  a P re sidentia l Permit for the con s tructio n , 
connectio n , operati o n , and  maintenance o f  9 1  kil omete rs (57 m i les) o f  tran s ­
mis sio n  l ine from t h e  Come rfo rd Substatio n in Monroe , New Hamps hire , t o  the 
U . S . -Canadian borde r i n  Norto n , Vermon t .  The p roposed  facil i ties incl ude an 
DC/AC Conve rter Te rmi na l  at the s outhern te rminu s  of the l in e  and overhead 
±450 kV DC l ines  with a design  capacity o f  2000 MW . The p roposed  p roj ect wi l l  
con n ect the Hydro-Quebec Sys tem with the New E n g l and Powe r Poo l System fo r the 
p u rpose  o f  economic exchanges o f  powe r ,  increased re l iabil ity o f  powe r supp l y , 
and decreased re l iance upon  impo rted oil as fue l for e l ectric powe r gene ration 
in New Eng l and . The p rincipa l environmenta l impacts o f  the con s truction and 
ope ration of tran smis s i on faci l ities wi l l  be conversion o f  fore s t l and wi thin 
the right-of-way to s h rub l an d/gras s l and vegetation and vis ua l  impacts in 
s e l ected a reas o f  Vermont and  New Hamp s hire . 





EXECUTIVE SUMMARY 

The p roposed action is the is s uance of a P residential Pe rmit to the 
Vermont  E l ectric Power Company ( VE LCO)  to construct , con n ect , ope rate , and 
maintain the U . S .  portio n of a high- vo l tage , direct-current (DC )  e l ectric 
transmis sio n  circuit exte nding from the Come rford Substatio n in Mon roe , 
New Hamps hire , to a Hydro-Quebec substation near  Sherb ro o ke , Quebec , Canada ; 
the U . S .  po rtion o f  the l in e  wil l  cover a dista nce o f  approximate l y  91  km 
(57 mi) .  The p u rpos e  o f  the p roposed New Eng l and  I nterconnection is to pro­
vide re l iab l e  transmis sion fo r an  interchange o f  e l ectric power between the 
Hyd ro-Quebec Sys tem and  the New E ngland  Powe r Poo l Sys tem ( N E POOL) . It is 
a nticipated that this interchange wil l  increase  the re l iabil ity of the N E POOL 
Sys tem as  we l l  as  decrease  NEPOO L ' s depende nce upon impo rted oil as a fue l for 
gene rating e l ectric powe r .  

An electric utility o r  other entity p roposing t o  buil d a trans mis sio n  
l in e  cros sing a U . S .  inte rnatio na l  bo rde r m u s t  obtain a P re side ntial Permit . 
Regu l ato ry decision-making at both the state and  federal  leve l s must  comp l y  
with e nvironme nta l  review l aws . This e nvironmenta l impact document on  the 
p roposed p roject has been  designed to meet the fede ral  requirements o f  the 
Natio nal Environme nta l Po l icy Act ( N E PA ) . 

The p rincipal  e nvironmenta l  impact of the p roposed p roject wil l be  the 
cl e aring of about 500 ha ( 1200 acre s ) o f  fore s t l and  du ring con s tructio n .  A 
s econdary impact from c l earing  wil l  be acce l erated e rosion , which wi l l be 
sma l l re l ative to that induced by o ngoing timbe r harvesting in the a re a .  
Du ring the l ife time o f  t h e  transmis sio n  facil ity , this c l eared fo re s t  wil l b e  
maintained as  l ow- growing s h rub l and o r  gras s l and .  T h e  cl earing will amount to 
l es s  than 0 . 1% of the avail ab l e  fore s t l and  in the study a rea  and will not 
remove a ny areas of u nique o r  impo rtant habitat .  Because  the a rea  to be  
cl e ared rep re se nts a minute amount  o f  the fore s t l and  in the region , no  s e riou s 
impacts to timber harvesting o r  wi l d l ife pop u l ation s  a re expecte d .  

I t  is also  anticipated that t h e  transmis sion l ine will have u navoidab l e ,  
adverse  vis ua l  impacts at several  points a l ong  its route : at the U . S . - Canadian 
border crossing , at several  a reas in the centra l stretches o f  the route , and 
in the vicinity o f  Moore Reservoir near the s outhe rn termin u s . 

The p roposed  l ine was found  to not pose  a hazard to o r  s e rious l y  affect 
oth e r  components  o f  h uman hea l th and we l fare in the proj ect region .  

Four  p rincipal  a l te rnative corridors fo r routing the inte rco n nection were 
con sidered :  th ree in northeas tern  Ve rmont and one in  northwe s te rn New Hamp s hire . 
The optimal  routing was found  to be the easte rnmos t  corridor th rough Ve rmont .  
A comparison  o f  the e nvironme ntal  impacts a l ong alter native co rrido r  routes 
found  none e nvironmenta l l y  p re fe rab l e  to the p re fe rred corrido r .  



A l ternat i ve s  to the p roposed i nte rcon nect i o n that we re eval uated i ncl ude 
p u rchase of power from other U . S .  uti l i ti e s , co ns truct i o n of new co nventi ona l  
o r  u nconve n t i o n a l  generat i ng capaci ty , use  o f  decentra l i zed ene rgy source s , 
and e n hancement o f  co nse rvat i o n .  I n  i ts ana lys i s  o f  the need for a powe r 
i nte rchange wi th Hydro-Quebec , the U . S .  Department o f  Ene rgy (DOE )  i nco rpo rated 
p rojected i ncreases  i n  powe r con s e rvat i on  and use  of dece ntra l i zed s o u rce s o f  
energy . Thus , i t  i s  u n l i ke l y  that e nhancement o f  t h e s e  s o u rce s wi l l  p recl ude 
the need for the i nterco nnecti o n .  Fo r DOE , the "no act i on" a l ternati ve wo u l d  
be equ i va l ent  to de n i a l  o f  a Perm i t  to the App l i cant .  

If  DOE  we re to  deny a Perm i t  fo r the  p roposed i ntercon nect i o n , the 
App l i cant cou l d  i mp l eme nt an  a l te rnat i ve act i o n  fo r obta i n i ng the nece s s a ry 
capaci ty to reduce i ts dependence upon i mpo rted o i l .  I f  the status quo we re 
ma i nta i ned , N E POO L wo u l d  rema i n vu l n e rab l e  to the change s i n  s upp ly  and co s t  
o f  o i l .  A l l a l ternati ve s o u rce s o f  power wo u l d  enta i l e n v i ro nmental  i mpacts 
that may di ffer i n  qua l i ty from those a s soci ated w i th the i nterco n nect i o n .  
The ana l ys i s  fo und  n o  a l te rnati ve e n v i ronme nta l l y  p re fe rab l e  to the p roposed 
i nte rcon nect i o n .  

i i 
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1 .  PURPOSE AND NEED 

1 . 1 I NTRODUCT ION 

O n  December  11 , 1981 , the Vermont Electri c Powe r Company (VE LCO ) f i led an 
appli cat i o n  with the U . S .  Departmen t  of  Energy ( DO E )  to i nstal l and mai n ta i n 
an  electri c tran smi s s i o n  li ne that wi l l  cross  the U.S . - Canadi an borde r .  A 
P re s i dent i al Permi t i s  requ i red for the construct i o n , operati on , and mai nte­
nance of  electri cal tra n sm i s s i on fac i l i t i es that c ros s an  i nternat i on al border 
of  the U n i ted State s . The Secretary of  Energy has the authori ty to grant o r  
deny such  a P re s i de nt i a l  Perm i t w i th concu rre nce by the Secretary of  Defense  
and  the Secretary of  State . 

The  li ne wi l l  be j o i ntly constructed by the Vermont E l ectr i c  Transm i s s i on 
Company (VETCO ) ,  a who l ly owned subs i di ary of  VE LCO , and the New Eng l a nd 
Electri c  Transm i s s i on Corporati on (NEET ) .  I t  wi l l  be u sed to transmi t electri c 
powe r between Hydro- Quebec i n  Canada a nd New England Power Poo l ( N E POO L )  i n  
the U n i ted States .  NEPOO L i s  a regi ona l  power pool  of  whi ch  VE LCO i s  a member .  

DOE  has determi ned that i s s uance o f  a P re s i dent i a l  Permi t for the p roposed 
i nternati onal transmi s s i o n  l i ne wou l d  be a maj o r  fede ral  act i o n  that cou l d 
have a s i gn i f i cant i mpact o n  the env i ronment .  Therefore , a n  E n v i ronmental  
Impact Statement ( E I S )  i s  requ i red . The DOE i n i t i al l y  i nte nded to p rocess  
concurre nt l y th i s  app l i cati o n  a nd an  appli cat i on  for  a s i m i l ar l i ne i n  
New Hamp s h i re s ubmi tted by NEET .  O ne E I S  cove r i ng the two appli cati ons  was 
planned.  However , i n  the.wa ke of  a dec i s i on by the s tate of  New Hamp s h i re 
S i ti ng Evaluati o n  Comm i ttee , wh i ch e s senti ally den i ed s tate approval  for the 
mai n porti o n  of  the New Hamp s h i re route ( the l ower 11 km [6 . 7  m i ]  and the 
converter s tat i o n  s i te and de s i gn were common to both appli cati o ns ) ,  NEET 
offi c i a l l y  wi thdrew i ts appl i cati o n  f rom further DOE con s i derati o n  o n  January 3 ,  
1983 . The refore , the E I S  cove rs the Vermont route opti on  ( i . e . , the VE LCO 
app l i cati o n )  as the p roposed act i o n .  The New Hamp s h i re route opti on  ( i . e . , 
the o r i gi nal NEET app l i cati o n )  i s  covered i n  the E I S  as  a p r i nc i pa l  a l ternat i v e .  

I t  i s  DOE's i nten t  t o  co n s i de r  i s s u i ng a P re s i de nt i a l  Perm i t for the 
p roposed transm i s s i on li ne pe ndi ng comp l eti o n  of an  acceptab l e  E I S  and s ati s­
factory comp l eti o n  of  other e l eme nts of  the Perm i t rev i ew p roce s s .  

1 . 2 P ROJ ECT SUMMARY AND PURPOSE 

The p roposed tra n smi s s i o n  fac i l i t i es wi l l  be a ±  450 , 000 volt ( V ) , b i polar , 
overhead , di rect-c u rrent  ( D C )  l i ne w i t h  a rati ng of  2000 megawatts ( MW) . The 
U n i ted States term i nus  of  the l i ne w ill be i n  the town of  Mo n roe , New Hamp s h i re ,  
where a convertor stati o n  wi l l  be i ns ta l led to convert the di rect current  to 
a l ternati ng c urrent (AC)  and thus  permi t connect i o n  to the exi st i ng NEPOO L 
AC transm i s s i o n  sys tem . The l i ne i n i ti a l l y  wi l l  be l i mi ted to transmi tti ng 
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690 MW o f  e l ect r i c  power because t h i s  wi l l  be the capaci ty o f  the convertor 
s tat i ons . The p roject i s  descri bed i n  g reater deta i l i n  Sect i on 2 . 1 .  

The purpose o f  t h e  proposed faci l i t i e s i s  t o  reduce t h e  rate at w h i ch the 
cost  of e l ect r i c  powe r has i ncreased i n  the New Eng l and area and to reduce the 
depe ndence of t h i s  reg i on on  i mported o i l for the p roduct i on o f  e l ectri c  energy . 
The p roposed proj ect wi l l  connect NE POOL * wi th  Hydro-Quebec ( HQ ) , the reby 
prov i d i ng NE POOL members w i th access  to l ow-cost  hydroe l ectr i c  energy p roduced 
by the HQ generat i ng p l ants i n  the  Provi nce of Quebec , Canada . The App l i cant  
wi l l  obta i n  benefi ts from the  proposed act i o n  thro ugh the  executi o n  o f  the  
fo l l ow i ng agreements . 

1 . 2 . 1 Energy Contract 

Under the E nergy Contract Agreement , HQ has  e s tab l i s hed a target of 
33 m i l l i on MWh o f  s u rp l u s hydro energy s a l e s  to NE POOL over a n  11-year  pe r i od .  
Each 2/3 o f  t h e  tota l energy e s t i mated t o  b e  avai l ab l e  wo u l d  be pre schedu l ed 
on  a month l y  bas i s  at a p r i ce equa l to 80% o f  the NE POOL we i ghted-ave rage 
fos s i l fue l co s t .  The remai n i ng  1/3 wou l d  be made avai l ab l e  on a hour- by- hour  
bas i s  and p r i ced at  80% o f  the cos t  o f  NE POOL energy that  it  wou l d  d i sp l ace . 

1 . 2 . 2  Energy Banki ng Agreement 

Accord i ng to the Energy Bank i ng Agreeme nt , NE POOL wi l l  tran sm i t  ene rgy to 
HQ dur i ng  NE POOL off-peak hours  when th i s  energy i s  l i ke l y  to come from the 
l owe s t-cost , most- e ff i ci ent  ge nerati ng  u n i ts on  the NE POOL system . Th i s  w i l l  
a l l ow HQ to save o r  " ban k" i ts l ow-cost  hydro energy for use dur i ng peak l oad 
t i me when the ene rgy wou l d  be retu rned to NE POOL , thus  reduci ng NE POOL's need 
to run  some o f  i ts h i ghest-cos t ,  l east-e ff ic i ent , o i l - f i red ge nerat i ng u n i ts .  
The fue l cost  savi ngs wo u l d  be s p l i t  60% to NE POOL and 40% to HQ for the f i rst 
s i x  years . The reafte r , savi ngs wo u l d  be d i v i ded 50%- 50%. 

1 . 2 . 3 I nte rco nnecti on Agreeme nt 

The I ntercon nect i on Agreeme n t  p rov i des for the dai l y  coo rd i nati on  o f  
ope ra t i o n  between  NEPOOL a n d  HQ . There are f i ve bas i c  areas o f  coord i nat i on 
covered by the agreeme nt: 

a .  Economy Energy - Th i s  p rov i des for the hour- by- hour  sa l e  o f  
noneme rge ncy the rmal  ene rgy fo r t h e  purpose o f  rep l aci ng  o n e  
system's h i gh-co s t  generat i ng u n i ts wi th t h e  o t h e r  system ' s  
l owe r-co st  u n i ts .  

*The App l i cant  b e l ongs to the New Eng l and Powe r Poo l ( N E POOL ) . NE POOL mem­
bers h i p  i s  compr i sed of 64 uti l i t i es i n  the New Eng l and reg i o n .  N i ne of the 
64 uti l i t i es are maj o r  i nvestor-owned uti l i t i es , t h ree are sma l l i nvestor­
owned ut i l i t i e s , and the rema i nder are m u n i ci pa l s  and co- ops ( E R ,  Vo l . 1- ­
Chapters I and I I ) .  NE POOL i s  a n  operati ng e nt i ty wi th i n the Northeast 
Powe r Coord i nat i ng Counc i l (NPCC ) , w h i ch i s  one o f  n i ne reg i o n a l  re l i ab i l i ty 
co unci l s  i n  North Ame r i ca .  A l l p l an n i ng ,  con s truct i o n , and operati on  of 
generat i ng and transm i s s i on faci l i t i e s  i s  h i gh l y  coord i nated amo ng NE POOL 
membe rs . Generat i ng u n i ts are ce ntra l ly co ntro l l ed ,  and NEPOO L members 
share i n  the econom i e s ach i eved thro ugh a l l poo l ventures . 
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b .  Operat i ng Reserve - Each party to the agreeme nt w i ll mai ntai n 
adequate ope rati ng rese rve , but may arrange to obtai n these 
reserves , i f  avai lable , from the other party at a pr i ce .  

c .  Emerge ncy Capac i ty and Energy - Each party agrees to make 
avai lable to the other party excess  ge ne rati ng capac i ty and 
energy duri ng  t i mes o f  emergencies . 

d .  Mai ntenance a n d  Development - Scheduled mai ntenance of  exi sti ng 
fac i l i t ies  and the development of new fac il i t i es wi l l  be coordi n ated. 

e .  Fuel Replacement  E nergy - E nergy f rom renewable source s w ill be 
sold to replace the energy deri ved from non re newable s o u rces . 
Th i s energy i s  pr i ced at 80% of  the buyers  1 avo i ded costs . 

The E ne rgy Co ntract w ill p ro v i de the ove rwhelm i ng major i ty of  the econom i c  
benef i ts that co uld accrue to the appli cant thro ugh the exec uti o n  of  the above 
agreeme nts and construct i o n  o f  the p roposed li ne .  

1 . 3 COST- BENE F IT O F  P RO POSED  ACT ION  

The key factor dete rm i n i ng the econom i c  be nefi ts of  the p roposed li ne i s  
the amount of  s u rplu s hydro e nergy that w i ll be ava i lab l e  fo r i mport from the 
HQ sys tem.  Based on  the agreeme nts s i gned betwee n HQ a nd NEPOO L ,  an  average 
of 3 m i ll i on MWh per year  for an 11-year peri od has bee n targeted for potent i al 
sales to NEPOO L .  The actual  amount avai lable i n  any year wi l l  be almos t  
comp l ete l y  depe ndent u p o n  the load growth rate , the annua l  leve l o f  p rec i p i ta­
t i o n , and the new fac i l i ty construct i o n  p rogram on  the HQ sys tem . 

Wi th th i s  u ncerta i nty i n  m i nd ,  the app l i cant  has  eval uated the econom i c  
benefi ts o f  the proposed fac i l i t ies  for vari ous  l evels o f  energy i mpo rts . I n  
the mo s t  opti mi s t i c  case , 4 . 6 m i l li o n  MWh o f  s u rplu s e nergy i s  i mported from 
HQ i n  each year of  the agreement .  T h i s res ults i n  a 12-year , levelized annua l  
sav i ngs of  $167 . 7  mi l l i o n i n  1986 doll ars. However ,  th i s a n a l ys i s  was 
performed pri o r  to the s i gn i ng of  the E nergy Contract . I n  t h i s  ana lys i s , the 
pri ce o f  the HQ e nergy was placed at 80% o f  the N E POOL  dec reme ntal  (avo i ded) 
costs . Under the terms of the newly s i gned Ene rgy Contract , 2/3 o f  the e nergy 
i mpo rted by NEPOO L wi l l  be p ri ced at 80% of  the NEPOO L we i ghted- average fos s i l 
fue l cost  and the rema i n i ng 1/3 at 80% of  the dec reme ntal costs . Th i s  new 
p ri c i ng s chedule p roduces leve l i zed fue l cost  sav i ngs of app rox i mate l y  
$233 mi l li on pe r year  ( 1986 do l lars ) fo r the average 3 m i ll i o n  MWh o f  i mported 
energy targeted i n  the new E nergy Co ntract .  T h i s  new pri c i ng s c hedu l e  would 
produce approxi mate l y  40% g reater fuel  cost s av i ngs ($233 m i ll i on vs . 
$167 m i l l i o n )  at o n l y  2/3 o f  the i mport l eve l a s s umed i n  the mos t  opt i m i s t i c  
case studied by the app l i cant .  

I n  a worst-case ana l ys i s ,  the app l i cant ass umed that no s u rp l us energy 
would be ava i l ab l e  from HQ for the durati on  o f  the agreement ( 11 years ) .  
Unde r these c i rcumstances , econom i c  benefi ts would be ach i eved p r i mar ily 
through the E nergy Ban ki ng agreeme nt .  T h i s  case p roduces fuel cost savi ngs of 
$32 . 6 m i l l i on per year on  a l eveli zed bas i s  ( 1986 do l l ars ) . DOE staff has 
rev i ewed the NEPOOL on-pea k/off- peak fuel cost di ffe renti a l s .  T he ant i c i pated 
fuel cost savi ngs de ri ved from energy ban ki ng appear to be cons i s tent w i th the 
ava i lab l e  data . 



1-4 

The late st cost est i mate fo r the s ubject transm i s s i o n  fac i li t i es appears 
i n  the E R  as $151 m i ll i o n ( 1986 do l l ars ) .  Tab l e 1 . 1 ( s upplementary data 
submi tted by the app l i cant)  s hows the assumpti ons  used by the app l i cant i n  
performi ng the econom i c  analys i s .  DOE staff has rev i ewed thes e  and feels that 
they reaso nab l y  rep resent the cost funct i on assoc i ated wi th the i n stal l at i o n  
of  the p roposed fac ili ti es . 

The one excepti o n  i s  i n  the a rea of  fos s i l  fue l  pr i ce e s ca l ati o n .  The 
app 1 i cant has chosen  to use 11% per year t h rough 1990 , · and 9% thereafte r .  
A l though i t  i s  extreme l y  di ffi cult t o  project the c o s t  of  fore i gn o i l and 
other foss i l  fuels , the c urre nt market condi ti ons  tend to make these est i mates 
appea r  h i gh .  

However ,  w i th the leveli zed annua l  cost  o f  the p roject bei ng $23 . 8  m i lli on 
( E R , Vol . 1- - p .  12)  and the targeted fi gure of  3 m i l l i o n  MWh as an  ass umed 
i mport l eve l , o i l  p ri ce s  for the N E POO L sys tem wou l d  have to fall we l l b e l ow 
$20 p e r  barre 1 befo re the econom i c  benefi ts of the new 1 i ne wou l d  become 
margi na l . Cu rrent NEPOOL o i l pr i ces a re app rox i mate l y  $30/barre l .  

F rom the above analys i s ,  i t  appears a s  though the p roposed act i o n  wi l l  
p rove to be a sound econom i c  venture . I n  actual i ty ,  the bene f i ts cou l d  be 
cons i de rab l y  h i gher than stated by the appli cant because i n  the " best"  case  of 
4 . 6 m il l i o n  MWh ( a nd i n  the updated 3 . 0 m i l l i o n  MWh case)  i t  was ass umed that 
no ene rgy banki ng wou l d  take p l ace conc u rre n t l y  wi th the p u rchase  of  s u rp l us  
hydro energy . In  al l  l i keli hood in  a typ i ca l  year , there would be some l eve l 
of  attracti vely p r i ced s u rp l us energy supp l i ed by HQ coupled w i t h  some amount 
of  ene rgy b a n ki n g .  

I n  t h e  op i n i o n  of  D O E  staff , t h e  a s s umpti ons  made by t h e  app l i cant i n  
s uppo rt o f  the econom i c  analys i s  a re cons ervat i ve e nough for  the p roposed 
act i o n  to achi eve the des i red econom i c  bene f i ts over a w ide range o f  vari ati on 
i n  s tudy parameters . 

1 . 4 RESOURCE �LAN AND SUPPLY REQU I REMENTS 

The appli cant i s  a memb e r  of NEPOOL and as such  i t  i s  re l evant to cons i de r  
the s upp l y  and demand s i tuat i o n  o n  a NEPOO L bas i s .  

As s hown i n  Tab l e  1 . 2 ,  the NEPOO L reg i o n  i s  heav i l y  depende nt upon o i l 
(mo s t l y  fo re i g n )  fo r the p roducti o n  of  e l ectri c energy . I n  1981 , 50% of  all 
e l ectri c i ty generated i n  the New England a rea was p roduced by b u rni ng o i l . 
Howeve r ,  by 1990 , th i s value w il l  be reduced to 29% of  all ge nerat i o n .  Th i s  
w i l l  b e  accompli s hed by ( 1 )  the planned i nsta l lat i o n  o f  almos t  3500 MW of  
nuclear capac i ty ,  ( 2 )  the convers i o n of  approxi mate l y  2400 MW of o i l- fi red 
ge nerat i on to coal- fi red operati on , and ( 3 )  the i ns ta l lati on of a 568-MW 
coa l - f i red generati ng u n i t .  

The p roj ected l evel of  1990 o i l - f i red generat i o n  c i ted above ( 29% o f  
total ge nerat i o n )  rep res e nts approxi mately 50 m il l i on barre l s* ( E R ,  Vol . 1-­
p.  24)  of  o i l  requ i red to produce e l ectr i c  ene rgy . Th i s  quanti ty of  o i l at 

*Th i s  value has been rev i ewed by DOE staff and appears reasonable . 
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Tab l e  1 . 1 .  Ass umpti o n s  U s e d  i n  the Econom i c  Ana l ys i s  f o r  the 
N E POOL/Hydro-Quebec  I nte rco nnec t i o n  

Capi ta l Costs  

Ve rmo nt l i ne ( i nc l . AFUDC ) 

New Hamp s h i re costs  ( i nc l . l i ne , 
c o nv e rte r , AFUDC , and  
AC  re i nforceme nts ) 

TOTAL 

F i nancing 

Debt  

Eq u i ty 

Return 

Pre s e nt Wo rth Rate 

Depre c i ation  

Boo k l ife 

Tax l i fe 

Federa l I ncome Tax Rate 

S tate Tax Rates 

P rope rty Tax Rate 

O&M 

Li ne 

S u b s tat i o n  

E s ca l at i o n 

O&M 

Prope rty tax 

Fos s i l  f u e l  

Co ns tructio n 

M i l l i o n s  o f  1986 $ 

50 . 1  

Rati o 

90% 

10% 

12 . 4% 

30 years 

15 years 

46% 

at 

at 

101 . 0 

151 . 1 

I n terest  

12% 

16% 

I ncome Tax - 7 . 5% 

Bus i n e s s  P ro f i ts - 0 

Based  o n  l oc a l  rate s 

0 . 5% o f  gro s s  p l ant  

4 . 0% o f  gro s s  p l a nt 

9% per  year 

2 . 7% per  year 

= 10 . 8% 

= 1 . 6% 

12 . 4% 

11% per  year thro ugh  1990 ; 
9% thereafter 

9% per  year 
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Tab l e  1 .  2 .  N EPOOL Gene rati n g  M i x  

I nsta l l ed Generati ng Caeac i t� (Wi nte r )  

1981 Actua l t 1 1990 P rojectedt 1 

MW % MW % 

O i l 13 , 023  61  10 , 796 44 

Coal  1 , 129  5 3 , 288 13 

Nuc l ea r  4 , 314 20 7 , 76 9  31  

Hyd ro 2 , 932  14  2 , 985 12  

Other  70  

TOTAL 21 , 398 100 24 , 908 100 

---------------------------------------------------------

E l ectr i ca l  E n e rg� G e n e rat i on 

1981 Actua l t 1 1990 P rojectedt2 

M i l l i on s  MWh % M i l l i on s  MWh % 

O i l t3 4 2 . 1 50  36 . 0  32 
( 32 . 0 ) ( 2 9 )  

Coa l  4 . 5 5 20 . 0  18 

N uc l e a r  2 5 . 8  3 1  5 0 . 0 44 

Hyd rot4 4 . 4 5 4 . 0 4 

P u rchases  
and  other  7 . 4 9 2 . 0 2 

( 6 . 0 )  _ill 
TOTAL 84 . 2  100 112 . 0 100 

t l S o u rce : E l ect r i c P owe r S upp l y  and  Demand: 1982- 1991 
( N .  Am . E l ec .  Re l i ab i l . Counc . 1982 ) .  

t2 S o u rc e :  E R  ( Vo l . 1 - - Exh i b i t  1 - 2 ) . These  v a l ues  
repre s e nt p ro j e c ted g e n e rat i o n  f o r  each  f u e l type 
i f  the p roposed  i nterconnect i o n  i s  not  i n sta l l ed ;  
the  v a l u e s  i n  parenthe s e s  repre sent  p roj ected 
g e n e rati o n  i f  the proposed i nterconnect i o n i s  
i n s ta l l ed .  

t3 I n c l udes  sma l l amounts  o f  gas  b u rned a s  secondary 
fue l s i n  non- s teami n g  u n i ts .  

t4 Va l ue s  s h own are net  o f  p umped hyd ro pump i ng l os se s .  
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today ' s  p r i c e  wo u l d c o s t  over  $1 . 5 b i l l i on .  The  proposed  i nterconnec t i o n  i s  
exp ected to reduce the  29% v a l ue  to  25% o f  total  gene rat i o n , thereby e ffect i ng 
a 14% reduct i on ( 7  mi l l i o n barre l s i n  199 0 )  i n  total  N ew E ng l and  o i l c o n s umpt i o n  
i n  t h e  e l ectri c ut i l i ty s ector .  

DOE  staff  fee l s  that t h i s l eve l o f  reducti on c o u l d be  a c h i e ved* through  
the  i mportati o n  o f  the  3 m i l l i o n MWh o f  s u rp l us  hydro e nergy targeted by HQ  
( se e  Sect i o n  1 . 2 . 1 ,  E n ergy Co ntract) and  an  addi t i ona l  1 . 5 m i l l i on MWh of  
o i l - f i red �e ne rati o n  d i sp l aced thro u g h  e ne rgy b a n k i n g .  

I n  addi t i o n  t o  reduc i ng t h e  NEPOOL  o i l dependence , the  above  capac i ty 
addi t i o n  p l a n s  wi l l  c reate reserv e  marg i n s  rang i ng  from 35% to 50% duri ng  the  
wi nter peak  s e a s o n s  from 1983 to 1990  ( N .  Am . E l ec .  R e l i ab .  C o u n c . 1982 ) . 
( Re s e rve  marg i n s  are def i ned as the  di ffere nce  betwe e n  p l anned  reso urces  and 
p e a k  demand , expres s ed a s  a percentage of peak demand . ) A typ i c a l  range for 
des i red res e rv e  marg i ns  i s  15% to 25% .  H owe ve r ,  vari o u s  uti l i ty sys tem c h arac­
ter i s t i c s  s u c h  as  average generat i ng un i t  s i ze ,  n umber of u n i ts , u n i t avai l a­
b i l i t i es , and  other  factors cause  the  l ev e l s o f  reserv e  requ i red for adequate 
re l i ab i l i ty to vary c o n s i derab l y  from system to system.  The  proj ected  range 
o f  capac i ty res e rv e  marg i ns for the  NEPOOL  system canno t  be  co n strued as 
e i ther  adequate or exces s i ve wi thout  further  detai l ed s tudi e s .  

O n e  o f  the  maj o r  factors affec t i ng  o i l c o n s umpt i o n  i n  the  New E n g l and  
reg i o n  wi l l  be  the  rate o f  l oad growt h .  T h e  app l i cant  predi ct s  a 2 . 6% a n nua l  
comp o u nd growth rate i n  peak  demand and a 2 . 7% growth rate i n  e ne rgy requ i re­
ments for the  p e r i o d  1982- 199 6 .  T h i s  compares  favorab l y  wi t h  the  2 . 3% e ne rgy 
growth rates proj e cted for  the  New E n g l and reg i o n  by D ata Res o urce s , I nc . , i n  
the  spri ng  o f  1982 . 

*O i l - f i red  generat i o n  i s  operated i n  N ew E n g l and  for  most  i f  not  a l l h ours 
o f  the  day .  Any i mported p ower wou l d  di s p l ace  a l mo s t  100% o i l no  matter 
what t i me of the day i t  was rec e i v e d .  The  c o nvers i o n rate i s  based  o n  
ave rage ge nerat i ng un i t  h e a t  rates o f  10 , 000 BTU/ kWh and  heati ng  va l ue o f  
o i l averag i ng  6 m i l l i o n Btu/barre l .  
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2 .  P ROPOSED ACT ION AND ITS A LTERNAT IVES 

2 . 1 P ROPOSED ACT ION 

The p roposed acti on i s  the i s s uance of  a P re s i denti al Perm i t for the 
co nstructi o n  of  an  i nternati onal i nte rco nnect i o n  for the p u rpose of exchang i ng 
electr i c  powe r .  T he transmi s s i on li ne w i ll be a b i pola r ,  di rect-current ( D C )  
l i ne des i gned t o  ope rate a t  ±450 kV . T he li ne wi l l  exte nd from t h e  U . S . ­
Canadi an  border i n  the town o f  Norton , Vermont , to a s tat i on i n  the town of  
Monroe i n  northe rn New  Hamp s h i re - - a  di stance of  abou t  9 1  km  (57 m i ) ,  wi th  
r i ght- of-way encompas s i ng about  530 h a  ( 1300 acre s ) .  T he transmi s s i o n  li ne 
w ill term i nate at each end i n  a converte r termi na l . The purpose of  these 
termi nals i s  to  convert alternati ng-current (AC)  power to di rect-current ( D C )  
power- - and v i ce versa-- so that t h e  h i gh-voltage , di rect-current ( HVDC)  trans­
mi s s i on l i ne  can be connected to exi s t i ng AC powe r systems . 

The pri mary data source for the descr i pti o n  of  the p roposed p roj ect i s  
the Appli cant1 s  Env i ronme ntal Report , s ubmi tted to DOE as  part o f  Dockets P P-76 
and PP-77  from May to J u ne 1982 ; hereafter th i s  report s hall be refe renced as  
the ER .  Cop i es of  the E R  a re avai lable fo r publ i c  rev i ew i n  the publ i c  readi ng 
rooms of  l i b ra r i e s  i n  St . J o hnsbury ,  Vermont; L i ttleto n , New Hamp s h i re ;  and 
Was h i ngto n , D C .  

Along t h e  route of the proposed i nterco nnect i o n , data are compi led pri ­
mari l y  by town , w h i ch i s  a geograph i cal and gove rn i ng u n i t .  Severa l of these 
towns  make up a co unty . A town may i nclude several v i llages o r  pop ulat i o n 
concentrati o n s .  For examp l e ,  the town of  Concord i ncludes the v i llages of  
Co ncord , East Co ncord , North  Concord , and  M i le s  Po nd .  Towns are s omewhat 
ana l ogous to town s h i p s  i n  other regi ons . To avo i d  co nfus i o n  and for the 
p u rposes  of th i s  repo rt , the term 11town 11 w i l l  be  u sed to i ndi cate the larger 
geograph i ca l  and govern i ng un i t ,  as  di st i nct from the populati o n  conce ntra­
t i ons , wh i ch wi l l  be referred to as  11v i llages 11 or 11commun i ti es11• 

2 . 1 . 1  P roposed Route 

2 . 1 . 1 . 1 Corr i do r  Route Selecti on 

Selecti on of  a route fo r the preferred corr ido r  was carri ed out  on  the 
bas i s of  a regi o n a l  overvi ew ( E R , Vol . 2 and 3 ) . T he regi onal study area 
co n s i s ted of  the three no rtheast cou n t i e s  of  Vermont , known as  the Northeast 
Ki ngdom , and a sma l l porti o n  of  G rafton Cou nty , New Hamp s h i re ( F i g u re 2 . 1 ) .  
The overvi ew was des i gned to assess  the feas i b i l i ty of  the proposed trans­
mi s s i on i nterco n nect i on and to f i nd a preferred s tudy corr ido r  and a l terna­
ti ves  for further cons i derat i on .  Due to the need to avoi d  mounta i nous areas , 
exi s t i ng deve l opments , areas wi th future development potenti al ,  and u n i que  and 
fragi l e  env i ronmental areas , a strai ght-li ne route i s  not feas i ble . The 
p urpose  o f  the overv i ew s tudy was to select a route i n  w h i ch all these factors 
we re taken i nto co n s i derat i o n .  

2 - 1  
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Env i ronmental a nd land- u s e  facto rs i n  the s tudy area were evaluated wi th 
regard to thei r i mpacts o n  a transm i s s i on co rr ido r  a nd ,  conversely , the i mpacts 
that a transm i s s i on cor r i do r  would have on the natural a nd the man- made e n v i ron­
ment.  Afte r i de nt i fy i ng oppo rtu n i t i es and l i m i tat i ons  for  a co r r i do r  locat i o n , 
add i t i onal factors s ugges ted by local mun ici pal author i t i es , local plann i ng and 
zon i ng regulat i ons , and cos t  and engi nee r i ng cri ter i a  were i ncorporated i nto 
the evaluat i on proce s s . I n  addi t i on , p ubli c  op i n i on was con s i de red through 
p rocedure s req u i red by the s tates o f  Ve rmont and New Hamps h i re and through a 
p ubli c  scop i ng meet i ng conducted o n  March 10, 1982, by the U . S .  Department o f  
E nergy that was des i gned t o  s oli c i t  co nce rns and s uggest i ons  from p roperty 
owners , local res i dents , government age nc i es , and p ubli c  i nte res t  groups . I t  
was determ i ned that the p re fe rred corr i do r  s ho uld meet followi n g  cri teri a :  

1 .  The cor r i do r  s hould avo i d  u n i que  cultural and b i ologi cal 
res o u rces . 

2 .  The cor r i do r  s ho uld avo i d  p r i mary recreat i o n  areas and 
publ i c- owned lands . 

3 .  The term i nal po i nt s hould occur near the Come rford Stat i on 
where i ntercon nect i o n  to NEPOOL  i s  pos s i ble . 

4 .  The p o i nt o f  entry should b e  located i n  the easte r n  port i o n  
o f  t h e  town of  Norton i n  o rder t o  con nect t o  t h e  Hydro- Quebec 
port i on o f  the i nterconnect i o n .  

5 .  H i ghway cros s i ngs s ho uld p ro v i de adequate v i s ual scree n i ng .  

6 .  The cor r i do r  s ho uld avo i d  p r i me agri cultu ral lands . 

7 .  The cor r i do r  s hould take advantage o f  ex i s t i ng logg i ng 
roads s erv i ng otherw i s e  i nacces s i ble a reas . 

8 .  The co r r i do r  should avo i d  elevati ons  above 760  m ( 2500 ft ) .  

9 .  The cor r i do r  s ho uld avo i d  slopes i n  exce s s  o f  2 5% .  

Rout i ng was  s ubject to further  scruti ny w i th regard to: (1)  sce n i c  
a nd v i s ual cla s s i f i cat i o n  i n  the corr i do r  area , ( 2 )  floodplai ns ,  ( 3 )  lake s , 
( 4 )  floodway con s i derat i o n s , ( 5 )  wetlands , ( 6 )  w i ldli fe hab i tats , and 
( 7 )  deeryard areas . 

Fi nal scree n i ng cri te r i a i n  the route s elect i on p roce ss  i ncluded: 
( 1 )  m i n i mum i mp act as a re s ult of p roperty seve rance , ( 2 )  avo i da nce of cu rre nt 
development and develop i ng areas , ( 3 )  m i n i mum di sturbance o n  ex i sti ng r i ght- o f­
way , ( 4 )  select i on o f  areas of  pote nt i al acq u i s i t i o n  w i thout acq u i s i t i on of  
b u i ld i ngs , and  ( 5 )  con s i de rat i on o f  p roject costs ( structu re s , r i ght- o f-way , 
a nd acces s  roads) . 

The f i nal p re ferred cor r i do r  was selected on the bas i s  of  i nformat i o n  
de ri ved from l i te rature searches , fi eld i nvesti gat i o n s , and local op i n i o ns  
p rese nted at p ubli c  heari ngs . Upo n  evaluat i on , a cor r i do r  i n  the  eastern  part 
of  the s tudy area was determ i ned to b e  mos t  compati ble w i t h  the cr i te r i a  set 
forth and , as a re s ult , was s elected as  the p refe rred cor r i do r. A centerli ne 
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was s elected wi th i n  the p refe r red co rr ido r  s uch that e n v i ronmental concerns  
we re further avo i ded to the  extent  pos s i ble . T h i s ce nterli ne i s  con s i de red 
the f i n al P roposed Route ( F i gu re 2 . 2 ) .  ( Deta i led map s  o f  the P roposed Route 
a re p resented i n  Appendi x A . ) 

2 . 1 . 1 . 2 Descr i pt i o n  of  the P roposed Route 

The P roposed Route w ill beg i n at the U . S . - C an ad i an borde r i n  the eastern 
po rt i o n  o f  the town of  Norton ( F i gu re s  2 . 2 and 2 . 3 ) .  The route w ill then 
extend s outh across  Route 114, pas s i ng through a low po i nt east of  Trophy 
Mounta i n  a nd wes t  of  Black Mounta i n .  The route w i ll then angle southeast to 
avo i d  Ye 11 ow Bogs and' the N ul hegan Deerya rd .  It wi 11 extend s outhwest  of the 
Pota s h  Mounta i ns and cros s  the N ulhegan R i ve r  and Ro ute 105 , j u s t  east a nd 
north of  F re nch Mounta i n .  The route w ill con t i nue  s outhwe s t  past  North Notch 
Mou nta i n, Notch Mounta i n, and Notch Pond-- avo i d i n g  the Wenlock W ildli fe 
Management  Area . The route w i  1 1  then angle to the s outh j u s t  east of  South 
Ame r i ca Pond , and extend acro s s  the Paul Stream Bas i n  i nto the town o f  G ranby-­
we st of  U nknown Pond and avo i di ng  F e rd i nand Bog .  

The P roposed Route w ill continue south  through Granby, east o f  Mud Pond 
and G ra nby V i llage ( F i gu re 2 . 3 ) .  I t  w ill avo i d  V i ctory Bog a nd V i ctory State 
Fore s t  by stay i ng wes t  of Temple Mounta i n  a nd east of M i le s  Mounta i n .  The 
li ne  w i ll cro s s  U . S .  Route 2 east of M i le s  Pond, then  extend s outh t h rough 
Carr B rook  Bas i n  and Roa r i ng  B rook  Bas i n .  It  w ill reach the Connecti cut R i ve r  
wes t  of  the comm u n i ty o f  East  Concord and parallel a n  ex i st i ng r i g ht- of-way 
toward Moo re Dam i n  Waterford .  The re, the route w i ll cros s  the Co n necti cut 
R i ve r  a nd e nte r the town of  L i ttleton, New Hamp s h i re, whe re i t  w ill j o i n a nd 
parallel a n  exi st i ng 230- kV transm i s s i on l i ne i n  a s outhweste rly d i rect i on . 
The route w i ll extend i nto the �own of  Mon roe, G rafton County, a nd con t i n ue 
parallel to ex i s t i ng  r i ght-of-way, concludi ng by cro s s i ng over the 230- kV 
li nes  a nd exte nd i ng  to i ts southern term i n u s  at the s i te of  the p ropo sed 
con ve rte r te rm i n al .  

2 . 1 . 2 Des i gn Descri pt i on 

2 . 1 . 2 . 1 Des i gn Spec i f i cati ons  

Bas i c  des i gn paramete rs  for the  proposed transm i s s i on l i ne a re l i s ted i n  
Table 2 . 1 .  I n i t i al des i gn stud i e s  i ndi cate that the pole conductor w i ll be a 
three - b undle, alumi num and s teel conducto r w i t h  s ubconductors of  app rox i mately 
50 mm ( 2  i n . ) nomi n al d i ameter .  The subconductor spac i ng  w i ll p robably be 
betwee n  460 to 760 mm ( 18 to 30 i n . ).  The b undle w ill be i nstalled i n  the 
i nverted t r i angle format i o n  ( i . e., apex down ) .  

Spac i ng of  electr i c  poles (ce nter to center of  the pos i t i ve and negat i ve 
poles o r  conductor s )  w i ll vary somewhat wi t h  type o f  s upport s tructu re, b u t  
w ill be about 14 m ( 45 ft) ( F i gu re 2 . 4) .  

The transm i s s i on li ne w i ll be des i gned to meet the Nat i o nal Electri c  
Safety Code ( NESC ) spec i f i ca t i o n s  fo r heavy i ce load i n g  cond i t i o n s  ( i ce b u i ldup 
of  12 . 7-mm [0 . 5- i n . ]  t h i ckness  a nd 0 . 2 kPa [4 lb/ft2] of  w i nd p re s s u re )  and 
extreme w i nd cond i t i o n s  (wi nd p re s s u re of 0 . 6 kPa [13 lb/ft2] ) .  I n  addi t i on 
to the NESC load i n g  cond i t i ons, the transm i s s i on li ne  w i ll be des i g ned to 
wi thsta nd heavy i c i ng (determ i ned from a rev i ew of  meteorological data) and 
i mbalanci n g  due to i ce b u i ldup . 
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Location of  the P roposed  Route . 
Source : E R  ( Vol . 3 - - Exhibit 3-4 ) . 
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SCALE 

8 km ( 5 mi) 

Transportat i on Routes  and  C ommu n i t i e s  A l ong  the  P roposed  
Route . Lettered s egments  are  d i s c us se d  i n  Sect i on 3.6.2. 
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Tab l e 2 . 1 .  P roposed  Transmi s s i on L i n e  D ata for  the  
New  Eng l and/Hydro-Quebec  I nterc o n necti o n  

Length o f  l i ne 

Vo l tage 

C o n f i g urati o n  

C apac i ty 

Conductor type 

Conductor s i ze 

M i n i mum c l earance: c onductor 
to ground at  m i d- span  

L i ghtn i ng p ro tect i o n  

Tangent s tructures  

H e i ghts  o f  tangent  s tructures  

Average span  l e ngth 

R i ght- of-way wi dth 

98 km ( 61 mi ) 

±450 kV DC  

B i p o l a r , hor i zontal  po l e  spac i ng 

2000 MW 

A l umi num/ste e l  

5 0  mm ( 2  i n . ) nomi na l  d i amete r 

Not  l es s  than 1 1  m ( 36 ft)  

Twi n extra  h i gh- s trength g a l v a n i zed  
stee l  groundwi res  p rov i d i ng a 
s h i e l d i ng a ng l e to c onductors  o f  
n o t  greater t h a n  10° 

H - frame 

26- 34 m ( 85- 110 ft)  

274 m ( 700 ft)  

61  m ( 200 ft)  

Source:  App l i cant ' s comments o n  Draft E I S , Exh i b i t  6 ,  J u l y  11 , 1983 . 

The  conductor s  wi l l  be  p rotected from 1 i ghtn i ng  s t r i kes  by i n sta 1 1  at i on 
o f  a b u r i e d  counterpo i se wi re and  two aeri  a 1 groundwi res , o n e  above  each  
conductor b u nd l e .  

2 . 1 . 2 . 2  S upport Structures 

S upport structures  wi l l  be  of  two type s: tange nt  and  ang l e .  Conductors  
that extend i n  stra i g h t  l i ne s  o r  s h a l l ow c u rv e s  wi l l  be  s upported by tange nt  
structu re s .  Where  s harper turns  i n  the  l i ne occ u r , a ng l e s tructures  wi l l  b e  
u s ed to s upport the  c o nductors . 

V ETCO and N E ET c u r re n t l y  propos e  to u s e  tub u l ar  meta 1 o r  prestre s se d  
c o n c rete H - f rame tangent tower s tructures  ( F i gure  2.4). C o l or i n g  wi l l  be  
p ro v i de d  by  use  o f  natur a l  weath e r i ng  s tee l ( CORTE N  o r  s i m i l ar )  o r  a s i m i l ar 
c o l o r  p i gment  i f  prestre s s e d  c o nc rete i s  f i na l l y  s e l ected . Because  both  s te e l  
a n d  p r e s tres se d  c o ncrete c a n  b e  e n g i neered t o  have  t h e  requ i red s tructura l and  
aes thet i c c haracte r i s ti cs , the  f i n a l  c ho i ce wi l l  be  based  o n  economi c s , avai l ­
a b i l i ty ,  and  costs  o f  e recti o n .  Wood p o l e s tructures  were c o n s i dered and  
rej ected by the App l i cant  o n  the  bas i s  o f  mechan i ca l  s trength l i m i tati o n s  and  
d i f f i c u l ty of  transportat i o n  to the  e recti o n  s i te s . 

Ang l e structures  wi l l  c o n s i st o f  two tubu l ar po l es fabri cated o f  the  s ame 
mate r i a l  as the tangent s tructure s and i n stal l ed wi th  or wi thout  guy wi r e s  
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accord i ng  to  the req u i rements  o f  the parti c u l ar  ang l e  s tructure 1 ocat  i on .  
Spec i f i c  req u i rements for g uy wi res may b e  d i c tated by aesthet i c  a s  we l l a s  
geo l o g i ca l  c o nd i t i o n s  ( F i gure  2 . 5 ) .  

2 . 1 . 2 . 3 Conve rter  Term i n a l  

At the converter  termi na l  i n  Mo nro e , N e w  Hamp s h i re ,  a b u i l d i ng wi l l  be  
e rected o n  a c l eared , 9 - ha ( 23-acre ) term i n a l  s i te for the purp o s e  o f  hous i ng 
HVDC converter  e q u i pment ( ER ,  Vo l . 1 ) . Th i s  b u i l di ng i s  expected to meas u re 
app rox i mate l y  llO m ( 350 ft)  i n  l e ngth , 46  m ( 150 ft)  i n  wi dth , and 20 m 
( 6 5  ft ) i n  he i ght .  I t  wi l l  be a meta l b u i l d i ng ,  wi th the co l or c ho s e n  to  b e  
v i s u a l l y  i nconsp i c uo us .  Normal l y ,  t h e  b u i l d i ng wi l l  be  unattended .  

A l s o  to be  l ocated o n  the term i na l  s i te - - s urro u ndi ng  the  b u i l d i ng--wi l l  
be  a swi tc hyard c o ntai n i ng e l ectri c power e q u i pmen t  a nd a s s o c i ated structure s .  
The  h i ghest  s tructures i n  th i s  swi tchyard wi l l  be  for transm i s s i on l i ne term i n a­
t i o n s . The s e  s tructures wi 1 1  be  about  23-m ( 75- ft)  ta l l .  E l ectri c c o nductor 
and b u s  wo rk i n  the swi tc hyard wi l l  be  of the mode rn , ope n - c o n s tructi o n  type . 
A l l power e q u i pme nt wi l l  b e  pa i nted a v i s u a l l y  i nc o n s p i c u o u s  c o l o r .  

C ommu n i cati o n  t o  a n d  from the termi n a l  w i l l  be  v i a  a m i crowave  system , 
wi th  the transmi tte r/re c e i ve r  and  antenna  e q u i pme nt adj acent  to the term i n a l  
b u i l d i ng .  T h e  a n t e n n a  towe r w il l  not  exceed the  propos ed 2 3 - m  ( 75 - ft )  e l ectri c 
term i nat i o n  s tructures i n  the  term i n a l  yard . The m i c rowave  system wi l l  c o n nect  
to the  ex i st i ng  New E ng l and system and be  extended v i a  i ntermedi ate s i tes  to  
Canada . Th i s wi  1 1  req u i re the c o n struct i on o f  a new repeater s tat i o n  at the 
s umm i t  o f  Sheff i e l d  He i ghts , Sheff i e l d ,  VT ( F i gure 2 . 3 ) , wh i c h  wi l l  affect an  
area o f  l es s  than  1 h a  ( 2 . 5 ac re s ) .  Two smal l er ,  pass i ve ref l e c to rs wi l l  be  
p l aced s outheast o f  Route 135 near the conve rter term i n a l . Other  compo nents  
o f  the m i c rowave system wi l l  use  ex i s t i ng  fac i l i t i e s .  

The  term i na l  wi l l  b e  c o n nected t o  N EPOO L ' s ex i s t i ng AC power system at 
the Comerford 230- kV swi tc hyard l ocated about  600 m ( 2000 ft ) northwe s t  o f  the 
term i na l  s i te .  The  AC t ransm i s s i o n l i ne ru n n i ng  from the  term i n a l  to  th i s 
swi tc hyard wi l l  be  p l aced o n  new ri g ht- o f-way up to  6 1  m ( 200 ft)  i n  wi dth . 

I n  addi t i o n , a remote ground e l e ctrode wi l l  b e  i nsta l l ed i n  orde r to 
correct for c u rrent i mb a l ances  betwe e n  the pos i t i ve and negat i ve h a l ves  of the  
HVDC i nterco n nect i o n  and  to  accommodate abnorma l  operati ng  cond i t i o n s  ( E R ,  
Vo l . 1- - Fe b .  1983 S upp l .  ; F l ynn  1983 ) . The  e 1 ectrode wi l l  b e  de s i gned to 
c arry 850 ampere s  for up to 15  m i n u te s .  Max i mum v o l tage to ground a t  850 amperes 
i s  not  expected to exceed 650 vo l ts .  The  e l ectrode i s  expected to be  used for 
abnormal  operat i ng cond i t i o n s  10-15 t i mes per  year .  

The  ground e l ectrode wi l l  b e  l ocated o n  a 120- ha ( 300- acre ) parce l o f  
l and o f f  Oregon  Road i n  L i s bo n , N ew Hamps h i re ,  about  1 8  km ( 11 m i ) s outhwes t  
o f  t h e  c o nverter term i na l . T h e  propos ed s i te i s  heav i l y  wooded , a n d  s ome 
c l e ar i ng  wi l l  b e  req u i re d  for  the e l ectrode array and  i ts feeder l i ne from the 
c onverte r te rm i na l . The  e 1 e c trode array wi l l  occupy about  20 h a  ( 50 acre s ) ,  
wh i c h  wi l l  be  c l eared o f  l arge trees and mai ntai ned i n  that cond i t i o n .  

The  abovegro u n d  feeder 1 i n e  c o n nect i ng  the c o nverte r term i  n a  1 t o  the  
gro u nd e l e ctrode wi l l  extend  about  18 km  (11  m i ) .  F o r  the f i rst  9 km ( 5 . 5 m i ) 
o f  the route , a s i ng l e c o nductor feede r l i ne wi l l  b e  mounted o n  the  s tructures 
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s upport i ng  the HVDC i nterc o nnect i o n  ( F i gure 2 . 4) .  For  the rema i nder o f  the  
ro ute , the  feeder  wi l l  c o n s i st o f  o n e  o r  two co nductors s upported by  a s i ng l e  
wood p o l e  structure , 9- to 10-m ( 30- to 35- ft) h i gh , wi th  a n  average span  o f  
approx i mate l y  7 5  m ( 250 ft ) .  After departi ng the i nterc o nnect i o n  route , the  
feede r l i ne wi l l  extend about  0 . 5 km  ( 0 . 3 mi ) a l o n g  ex i st i ng ri ght- of-way . 
The  l i ne wi l l  then  exte nd 3 km ( 2  m i ) e i ther  a l o ng ex i st i ng  ri ght- o f-way o r  
a l o ng new 9-m  ( 30- ft)  w i de r i ght- of-way . The  rema i n i ng 5 . 3 km ( 3 . 3 m i ) o f  
l i ne wi l l  req u i re new , 12-m ( 40- ft)  wi de r i ght- o f-way . Up t o  10 ha  ( 2 5  acre s )  
o f  forested  ri ght- o f-way c ou l d  requ i re c l eari ng for the  feeder l i ne .  

N E ET does  not yet have  a deta i l ed di agram o f  i ts termi na l  b ut expects  the  
c o n f i gurat i on to be  approx i mate l y  the s ame a s  that  o f  M i n ne sota Powe r and 
L i ght ' s Arrowhe ad Term i n a l  ( F i gure 2 . 6 ) , a l tho ugh d i me n s i o n s  wi l l  di ffer .  

2 . 1 . 3 Co n s truct i o n  Acti v i t i es 

2 . 1 . 3 . 1  S urvey i ng  Acti v i t i es 

I n i t i a l s urvey i ng  acti v i t i es for the  tra n sm i s s o n  l i ne wi l l  l oc ate the 
c e nter l i ne and edges  of  the  ri ght- o f-way i n  re l at i o n  to the b o u ndari e s  o f  
propert i e s  t o  be  cro s s e d .  After the f i na l  l i ne route i s  s e l ected and e n g i ­
neered , the  route c enter l i ne wi l l  be  staked o u t .  I n  addi t i o n  t o  route l oca­
t i o n , p hys i ca l  features and p rope rty data wi l l  be  mapped at t h i s t i me , a l l owi ng 
refi nements i n  towe r l ocati o n  or  profi l e ,  i f  neces sary .  Pr i or  to c o n structi o n ,  
f i na l  towe r l oc at i o n s  and  other  wo r k  areas  wi l l  b e  determi ned . D u r i ng  c o nstruc­
t i o n , s u rvey c rews wi l l  m o n i tor tower l ocati o n s  and transmi s s i o n  l i ne  a l i g nment .  

2 . 1 . 3 . 2  R i ght- o f-Way C l ear i ng  and Mai nte nance  Practi c e s  

Transmi s s i on l i ne ri g ht- o f-way wi l l  be  c l eared o f  tre e s  (wi th  s h ru b s  
reta i ned whe re p o ss i b l e ) to faci l i tate ( a )  stak i ng , acces s ,  a s s emb l y ,  and  
erecti o n  o f  s tructures�  (b )  i nsta l l at i o n  o f  c o nducto r s ; and ( c )  mai nte nance .  
T h i s wi l l  a l s o  prov i de adeq u ate e l ectri c c l earances  for energ i zed  l i ne s .  
Where t h e  l i ne does  not para l l e l ex i sti ng  l i ne s , a 61-m ( 200- ft)  wi de c l eared 
ri ght- o f-way wi l l  be  requ i red.  Where ex i sti ng  l i ne s  are para l l e l ed ,  new 
ri ght- o f-way o f  o n l y  46 m ( 150 ft)  i n  wi dth wi l l  be  needed .  Up to 18% o f  the  
91- km ( 57-m i ) route wi l l  para l l e l exi st i n g  ri g ht- o f-way . Approxi mate l y  460  ha 
( 1200 acre s )  i n  Vermont  and  50 ha  ( 110 acre s )  i n  New Hamp s h i re wi l l  be  wi th i n 
new ri ght- o f-way . About 90% o f  th i s  area wi l l  req u i re c l eari ng . 

Other  than  t h o s e  areas  c ho s e n  for  s e l e ct i ve c l eari ng  and  other  spec i a l  
1 a ndscapi  ng  tec h n i q ue s , the  ri g ht- o f-way w i  1 1  be  c l eared accord i ng  t o  the 
App l i cant ' s s ta ndard p rocedures  ( ER ,  Vo l . 2 - - Sec s .  I . C . 3  and  V I . C ; E R , V o l . 3-­
App . A ;  Vt . E l ec .  Powe r Co .  1982 ) .  The  ri g ht-of-way wi l l  be  mai nta i ned  i n  
o rder to e n s ure the  safety and i ntegri ty o f  the  transmi s s i on l i ne .  S a l i ent  
p o i nts  o f  the App l i ca nt ' s pro gram i nc l ude : 

Use o f  b e st ava i l ab l e tec h n o l ogy 

Use o f  a n  e n v i ronme nta l l y  s o und approach 

C omp l i ance  w i t h  state and federal  l aws and regu l at i o ns 
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App l i cati o n  o f  herb i c i de s  o n l y  when there i s  no  danger o f  wi nd 
dri ft off  the ri ght- o f-way o r  i nto a reas  o f  rare p l ants  

N o  app l i cati o n  o f  herb i c i de s  wi th i n 1 5 m ( 50 ft)  o f  s treams or  
i n  areas  used  for  agri c u l ture 

S ome sect i o n s  wi l l  have a 1 ready been  c l eared by the  c u rre nt 1 and  owner  
pr i o r  to  construct i o n .  A l l remai n i ng areas  wi l l  b e  c l eared u nder  c ontract .  
The  c ontracts wi l l  prov i de that cut  woo d  b e  s o l d u n l e s s  other  d i s p o s i t i o n  has  
been  agreed upon  by  the  own e r .  VETCO wi l l  d i s p o s e  of  the  mate r i a l  o ns i te i f  
they determ i ne  that remov i ng the  product wi l l  c a u s e  e n  v i  ronmenta 1 damage . 

2 . 1 . 3 . 3 Acc e s s  Road C o n s tructi o n  

Ex i st i ng roads wi l l  b e  u se d  to  the  extent  pos s i b l e ,  a l though  i t  i s  a nt i c i ­
pated that s ome o f  the s e  roads wi l l  need  upgrad i ng- - e . g . , a l i g nment i mprove­
ment , grad i ng ,  wi den i ng ,  and  rei nforc i ng of  structure s .  Some new acc e s s  roads 
wi l l  be requ i re d  both wi t h i n  the r i ght- o f-way and from exi s t i ng  roads to the  
ri ght- o f-way . The  numb e r  and  1 ocat  i o n  o f  t h e s e  new roads has  not  been  
determ i ned . 

C o n s truct i o n  stagi ng  areas  a l o n g  the route wi l l  b e  s e l ected , to  t he 
extent  p o s s i b l e ,  at exi s t i ng  c l eared are a s . To  c o ntro l ero s i o n  at t h e s e  
areas , state- o f- the- art c o n struct i o n  tec h n i q ue s  w i  1 1  b e  u s e d  i n  gradi ng . 

2 . 1 . 3 . 4  S uppo rt Tower I n sta l l at i o n  

T h e  i nsta l l at i o n  o f  tower fou ndati o n s  wi l l  vary wi th  the l oc a l  s u rface 
geo l o gy ( E R ,  Vo l . 3 ) .  For areas  over l a i n wi th  s o i l and  g l ac i a l depo s i ts , 
excavati o n  may be  accomp l i s he d  wi th  earth augers  o r  bac khoe s . Areas  w i t h  v e ry 
d e n s e  g l ac i al t i l l  and  bedro c k  wi l l  most  l i ke l y  b e  excavated by means  o f  
dr i l l i ng and  b l ast i n g .  Le s s  than 10% o f  the  route i s  expected to req u i re the  
l atter excavat i o n  ( K l u nder  A s s oc . 1981) .  F o r  d i rect- b uri a l  type o f  s tructure s , 
a s upport p o l e wi l l  be  p l aced i n  t he excavati o n  h o l e and  backf i l l ed wi th  
excavated materi a l  o r  c r u s hed stone  that i s  tamped i n  p l ace .  For structure s  
req u i r i ng c o n c rete  foundati o n s , s uc h  a s  a n g l e structure s , rei nforc i ng bars and  
anchor  bo l ts wi l l  be  set  and  concrete  then  p l aced  i nto the  h o l e and  a l l owed to 
c u re .  Once c u r i ng i s  comp l ete , the h o l e wi l l  be  b a c kf i l l ed as  needed and  the 
s uppo rt p o l e mounted on  the  fou ndati o n .  

F o r  each  tangent structure , i t  i s  a nt i c i pated that two ho l es 0 . 6 t o  1 . 0 m 
( 2  to  3 ft)  i n  d i ameter  wi l l  be  excavated to a depth o f  3 . 0  to  3 . 6  m ( 10 to 
12 ft ) .  T he average spac i ng of structure s  wi l l  be approxi mate l y  210 m ( 700 ft) .  
Tub u l ar- s t e e l  a n g l e struct u re s  wi l l  req u i re two excavat i o ns per  s tructure for 
concrete foundat i o n s  that wi l l  be  approxi mate l y  2 m (6  ft)  i n  d i ameter  and  4 . 5 
to  6 . 0  m ( 15 to  20 ft)  deep , dependi ng o n  s o i l cond i t i o n s . I t  i s  ant i c i p ated 
that l es s  than  1 5% o f  the  s tructure s  wi l l  b e  of  the  ang l e type .  

2 . 1 . 3 . 5 Fram i ng  and  Stri ng i ng  

F rami ng ( as semb l y ) operat i o n s  wi l l  be  carr i e d  o ut at the  s ame t i me a s  
structure i nsta l l at i o n .  The  crossarms  wi l l  be  h o i s ted i nto pos i t i o n , comp l ete 
wi th  the  i ns u l ator stri n g s , by means  o f  ropes p u l l ed by a v e h i c l e  and  attached 
to the s tructural  p o l es by l an d .  The  c ro s sbraces  wi l l  a l s o  be  ra i sed i n  the 
s ame man n e r .  
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Co nductors wi l l  be  strung  for the l i ne u s i ng e i ther  s l ack- stri n g i ng  or  
te ns i o n- s tri ng i ng  methods ( ER ,  Vo l .  3 ) .  General l y ,  c rews wi l l  operate over  a 
d i stance o f  about  8 km ( 5  m i ) at a t i me .  I ns u l ators and  str i n g i ng  b l oc ks wi l l  
be  e i ther  h u n g  from the s tructure s  wh i l e  they are be i ng e rected o r  i nsta l l ed 
separate l y  j ust  p r i o r  to the stri ng i ng ope rat i o n .  

2 . 1 . 3 . 6  Converter Term i na l  

C o n s tructi o n  wi l l  i nvo l ve the  f o l l owi ng  acti v i t i e s :  ( 1 )  s i te p reparat i o n ,  
( 2 )  foundat i o n  work , ( 3 )  e rect i o n  o f  b u i l d i ng and  s tructure s , ( 4 )  i n sta l l at i o n  
o f  powe r e q u i pment , a n d  ( 5 )  test i ng and comm i s s i on i ng .  

S i te p reparat i o n w i l l  i nc l ude s u rvey i ng ,  c l ear i ng , and  grad i ng  the term i ­
na l  s i te .  The s i te wi l l  then  be  covered wi th crus hed roc k to p revent  re fo l i a­
t i o n , and  fence d .  Ex i s t i ng trees  wi l l  be  l e ft stand i ng  o n  three s i de s  o f  the 
s i te for natural s c ree n i ng .  Add i t i ona l  l andscap i ng wi l l  be  co nducted- - i f 
approp r i ate- - o n  the  fourth s i de o f  the s i te ,  wh i ch abuts  the p r i vate ( paved)  
acc e s s  road of  the New Eng l and Power Company .  I n  total , the term i na l  wi l l  
occupy a graded and  fe nced area not to exceed 300 x 300 m ( 1000 x 1000 ft)  
( approxi mate l y  9 ha  or  23  acre s ) .  In  add i t i o n , approxi mate l y  4 ha  (9  acre s )  
o f  new r i ght- o f-way ' wi l l  b e  u sed t o  con nect the converte r term i na l  t o  the 
Come rford Stati o n , a nd up to 10 ha ( 25 acre s ) of new r i ght- o f-way wi l l  be  used  
to con nect with  the  g ro u nd e l ectrode . The ground  e l ectrode i tse l f wi l l  req u i re 
d i s turbance of about  20 ha ( 50 acre s )  of ground  s u rfac e .  

Fou ndat i o n  wo rk  wi l l  i nc l ude form i ng and  pour i ng  foundati o n s  for the  
te rm i n a l ' s  b u i l d i ng a nd swi tchyard structure s .  These  acti v i t i e s wi l l  req u i re 
concrete and  other b u i l d i ng mate r i a l s to be  truc ked i n  from offs i te .  

2 . 1 . 3 . 7 Schedu l e  

The  pre l i m i nary p roject  sched u l e  i s  presented i n  F i g u re 2 . 7 .  

2 . 2 A LTERNAT IVE  ROUTES FOR THE I NTERCON N ECTION  

2 . 2 . 1 Ve rmont  Opt i o n s  

A l ternat i ve corr i dors  were s e l ected o n  t h e  bas i s  o f  the reg i o na l  overv i ew 
s umma r i zed i n  Secti o n  2 . 1 . 1 . Based o n  these  cons i derat i o n s , the App l i cant ' s 
a n a l ys i s  i n i t i a l l y  i de n t i f i ed three study- corr i dor concepts . Each corr i do r  
concept conta i ned a s e r i e s  o f  about  1 . 6- km ( 1 . 0-m i ) w i de s egments ( numbered 
from 1 to 28 i n  F i g u re 2.  8 ) . These  corr i do r  c o ncepts we re then eva l u ated 
aga i n s t  more deta i l ed standards a nd cr i te r i a for trans m i s s i o n corri dor l ocat i o n s  
a n d  tested  aga i n s t  tech n i ca l  a n d  e n g i neer i ng  cr i te ri a .  

The three p r i mary corri do r opt i on s  stud i ed i nc l uded : ( I )  the 
·
central  

S p i ne  Corri dor , ( I I )  the I nterface Corr i do r , a nd ( I I I )  the E s s ex Mounta i n s  
Corr i do r  ( see F i g u re 2 . 8  a n d  Tab l e  2 . 2 ) .  A l though  these  three corri dors  each  
conta i n seve ra l  rout i ng  pos s i b i l i t i es , each  i s  s u ff i c i e nt l y  d i fferent  from the  
others  i n  l ocat i o n  and  character to have i ts own  i de nt i ty .  A var i ant of  the 
E s s ex Mounta i n s  C o rr i do r  was determ i ned to f o l l ow the opti mal  ro ute and  i s  
co n s i dered to b e  the pre ferrea corri dor ( Secti o n  2 . 1 . 1 ) .  



E I S  PROC E S S / P RE S I DE NT I A L  P E R M I T  

F I NA L I Z E  D E S I G N  ( T A S K  I I )  

ROU T I NG/HEAR I NGS ( TA S K  I I I )  

248 F I L I NG/WR I TTEN T E S T I MONY 

ENG I N E E R I NG SURVEY 

WRITE 
MATERIAL 
SPECS 

I I 
t t 
DETAILEO STUDIES 

D 
ESTABLISH 
CENTERLINE 

FOUNDATION 
STUDIES 

TOWER SPOTTING 

CONSTRUC T I ON 

PLACE TARGETS 
ESTABLISH CONTROL I WRITE CONSTRUCTION SPECS 1 I ACCESS ROADS 1 

TOWERS,  FOUNDATIONS, AND STRINGING 

c:=J- - --'--------___J 

C LEAR I NG 

P O L E S  

CONDUCTORS 

I N SU LATORS/HARDWARE 

I I ��-������- I I 

- - - -- ---- -------------, [-::_"§�� DELIVER 

f.- LATEST DATE FOR PLACING ORDERS 

c ::::.IR.£E.f_-_-_-_::-_::-_::-_::-_-_::-.::-.:::-::::_::-_-_::-.::-..=-..::::::-::.-::.-::.-_-_ 1 DELIVER 1 

c.::-_"§�.f_-_-::.-::.:::::::::::.:::::::::.::-_-_-_-_-_-_-::.:::::::-::.-::.:::::: :::::::::::: _ 1 DELIVER 1 

F i gure 2 . 7 .  P r e l i m i nary P ro j ect Sched u l e for the New E n g l and/Hydro-Quebec 
Transmi s s i on I nterconnecti o n .  Redrawn from the ER ( V o l . 3 - ­
Exh i b i t 3 - 6 ) .  

I DELIVER 1 

I DELIVER 1 

N I 
f--1 
Ul 



S P I N E  
C O R R I D O R  

F i g u re 2 . 8 . 

2 - 16 

SCALE 

A l ternat i ve Corri dors  i n  Vermo nt .  
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T ab l e 2 . 2 .  Approx i mate Length o f  Vermont Corr i dor  Opti o n s , 
Canad i an Border to Converte r Term i n a l  

Corr i dor  Opt i o n  

Ce ntral Sp i ne  Corri dor  

I nterface Corri dor  

E s sex Mounta i n s  Corri dor  

t1  See F i gure 2 . 8 . 

Source : E R  ( V o l . 3 ) .  

Segmentst 1 
i n  Vermon t  

1 , 6 , 15 , 22 

2 , 8 , 9 , 13 , 16 , 19 , 22 

28 , 26 , 14 , 24 , 23 

Approxi mate 
Le ngth 

99 km (62 m i ) 

94 km ( 59 mi ) 

9 1  km ( 57 m i ) 

The  Centra l S p i n e  Corri dor wou l d  genera l l y  fo l l ow the route o f  
U . S .  I nterstate 9 1  ( F i g u re 2 . 3 ) .  The  route wou l d  beg i n at  the Canad i an border 
i n  the m i dd l e of  the  town of  Derby ( F i gure 2 . 8 ) .  The corr i dor  wou l d  extend 
genera l l y s o uthward through  the  towns  o f  Brown i ngto n and  Barton i n  Or l eans  
County .  Afte r  extend i ng  i nto the town o f  S h e f f i  e 1 d ,  Ca  1 edo n i  a County ,  the  
corr i dor  wou l d  exte nd s o utheastward through  the  town o f  S utton i nto Lyn do n .  
Northeast o f  Lyndonv i l l e ( F i gure 2 . 3 ) , the corri dor wou l d aga i n extend s outh­
ward i nto the town of  St .  J o h ns b u ry ,  c ro s s i ng the  route of  U . S .  I nterstate 93 , 
n ow u nder c o n s tructi o n .  East  o f  the c ommun i ty o f  S t .  J o h n s b u ry ,  the  corri dor 
wou l d  s h i ft to the  southeast  and  extend through the town of Wate rford to Moore 
Dam where i t  wou l d  j o i n  the New Hamp s hi re segment o f  the  P roposed  Route . 

The I nterface Corri dor  wou l d  beg i n i n  the  eastern  po rti o n  o f  the town o f  
H o l l and  ( F i g u re 2 . 8) .  Thence , i t  wou l d  exte nd i n  a genera l l y  s o uthe r n l y  
d i recti o n , pas s i ng east  o f  t h e  c ommun i ty o f  I s l and  Pond  ( F i g u re 2 . 3 ) . The  
corr i dor  wou l d  exten d  through  the  towns  of  Warners Grant , Morga n , C har l e s to n , 
B r i g h to n , Wes tmore , Newa r k ,  B u r ke , and  Lyndon .  N o rtheast  o f  Lyndonv i 1 1  e 
( F i g u re 2 . 3 ) , the  corri dor  wou l d  s h i ft eastward away from a j u ncti o n  wi th  the  
Central  Sp i ne  Corri dor  and  exten d  s outhward through  the town s  of  K i rby and  
Conco rd .  The route wo u l d  j o i n the Centra l Sp i ne Corri dor  i n  the town of  
S t .  J o h ns b u ry ,  east  of  the c ommu n i ty of  S t .  J o h n s b u ry .  

2 . 2 . 2 N ew Hamp s h i re Opti o n  

A fourth a l ternat i ve corri dor fo r the  p roposed  i nterconnect i o n  wou l d  p a s s  
thro u g h  t h e  wes te rnmos t  towns  i n  N ew Hamp s h i re ,  from P i ttsb u rg to Mon ro e , a n d  
c ro s s  i nto Canada i n  t h e  v i c i n i ty o f  Tabor Notch  ( F i g u re 2 . 9 ) .  T h i s 130- km 
( 80-mi ) route was u nder c o n s i derat i o n  as a separate app l i cati o n  by N EET for  a 
P re s� dent i a l  Perm i t ( E R , Vo l . 2 ) . T hat  app l i cati o n  h a s  s i nce been  wi thdraw n .  

The  N ew Hamp sh i re a l ternati ve ( F i gure 2 . 9 )  wou l d  e nter the  U n i ted State s 
at  a l ocati o n  2 . 0 km ( 1 . 2 5  m i ) northwes t  o f  Tabor Notc h , New Hamp s h i re .  I t  
wou l d extend a l o n g  new ri ght- o f-way i n  a s o utheaste r l y  d i recti o n  through  t h e  
towns  o f  P i tt s b u rg , C l arksv i l l e ,  S tewartstown , C o l ebro o k ,  C o l umb i a ,  Odel l ,  and  
Stratford i n  Coos  County .  The  route wou l d the n extend to the s o utheast  o n  new 
r i g h t- of-way and  paral l e l  exi s t i ng 115- kV transmi s s i o n  l i ne r i ght- o f-way 
through  the town o f  Sta r k , Coos  County .  T h e  route wou l d  d i verge from exi s t i ng  
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SCALE 

NEW HAMP S H I RE 
ALTERNAT I VE 
CORR I DOR 

16 km ( 10 mi ) 

F i g u re 2 . 9 .  New Hamps h i re A l te rnati ve Corr i do r .  
Source : Mod i f i ed from E R  ( Vo l . 2 - ­
Exh i b i t  2-9 ) .  
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r i g ht-o f-way and  traverse  a port i on  of  the town of  Northumber l and  i n  a s o uth­
wes ter l y d i recti o n .  It wou l d  rej o i n an  exi s t i ng  115- kV transm i s s i on l i ne and  
exten d  s outh through  Northumber l and , Lancaste r ,  a nd Wh i te f i e l d .  At  a p o i nt 
east of  Weed Pond , the  ro ute wo u l d  d i verge from exi st i ng  r i ght-o f-way a nd 
traverse  Wh i te f i e l d a nd D a l ton  o n  n ew r i ght- o f-way extend i ng  s o uthwes ter l y .  
Afte r cros s i ng  the J o h n s  R i ver  i n  Da l ton , t h i s a l ternati v e  route wou l d  paral l e l 
another exi s t i ng  115- kV transmi s s i on l i ne over  Da l ton  Mounta i n to t he 
C o nnect i cut R i ver .  The  route wou l d  c ro s s  over  the 115- kV l i ne at the  r i ver  
and then  trave rse  Da l to n  on  new r i g ht- o f- way i n  a s o uthwester l y  d i rect i o n .  
Paral l e l i ng t h e  C o n nect i cut  R i ve r ,  the route wou l d cros s  the town of  L i tt l eto n , 
Grafton C o u nty ,  o n  new r i ght- of-way . At the  end o f  t h i s segment , i t  wou l d  
span  two port i o n s  o f  Moore Reservo i r . T h i s  a l ternat i ve route wou l d  paral l e l 
exi st i ng  115- kV l i ne near the L i tt l eton Substati o n  and  then  turn  northwesterl y 
to p roceed o n  new r i ght- of-way , meeti ng  the f i na l  11  km ( 6 . 8 m i ) o f  the  
Proposed  Route  near Moore Dam.  

2 . 2 . 3 C ompari s o n  o f  Proposed  Route  and  A l ternati v e  Route s  

Al l o f  the  rout i ng opti o n s  for the  prop o s ed i nterconnecti o n  a r e  tech­
n i ca l l y  feas i b l e .  Howeve r , the  N ew Hamp s h i re a l ternat i ve i s  cons i derab l y  
l onger than  the  other ro ute s . T h u s , i t  wou l d  req u i re the greates t  amount  o f  
c o n s truct i o n  effo rt and  cost  i f  i t  were s e l ected . Effort a nd costs  wou l d  not  
d i ffer  apprec i ab l y  among  the  other  route opti o n s . 

The  maj o r  p otent i a l  i mp acts o f  a l l the opti o n s  wo u l d ari s e  from the need 
to c l ear  s ome 400 to 750 ha  ( 1000 to 1900 acre s ) of fore s t l and  for  new r i g ht­
of-way .  I n  no case  wou l d the c l eared area exceed 0 . 1% of the  fore s t l a nd 
avai l ab l e  i n  the  affected c o u nt i e s  o f  New Hamps h i re and  Ve rmon t .  T h i s  c l ear i ng  
wo u l d  be  s ub s tant i a l l y  smal l er than  the  fore st  area  c l eared for t i mber  dur i ng  
the  l i fet ime  o f  the i nterconnect i o n .  T hu s , none  o f  the  opti o n s  wou l d  s e r i o u s l y  
i mpact fore s t  res o urces or  b i ota dependent upon  them . 

The other maj or  i mpact o f  the i nterc o n nect i on wou l d  be  i mp i ngement i nto 
s e l ected v i ews heds , a l teri ng the i r aesthet i c  va l ue . The  Proposed  Route wou l d  
affect the  fewest  s ce n i c  v i ews among  the opt i o n s . I n  add i t i on ,  because  o f  the 
l arger p op u l at i o n s  a l o n g  the a l ternat i ve route s , t he i nterconnect i on wou l d  be  
v i ewed by a greater n umber o f  peop l e  a l o n g  those routes than  a l o n g  the  Proposed  
Ro ute . 

O n  the who l e ,  the Proposed  Route wou l d  i nterfe re wi th  t he l east  amount  of  
h uman acti v i ty compared to the  a l ternati ve route s .  The a l ternat i ve routes 
wo u l d c r o s s  3 to 6 t i me s  the amount  o f  agri c u l tural  l and as  the P roposed Route 
a nd 10 to 100 t i me s  the area o f  p r i me agr i c u l ture s o i l s .  Add i t i ona l l y ,  the 
Proposed  Route wou l d  c o nta i n  2 to 5% of  the n umber o f  res i de nt i a l o r  comme rc i a l  
structures t hat wo u l d occur  a l o n g  the a l ternat i ves . 

2 . 3 NO-ACT I O N  ALTERNAT I VES- - A LTERNAT I VES TO THE I NT E RCONNECT I O N  

T h e  dec i s i o n u nder c o n s i derati o n  by D O E  i s ,  i n  th i s  cas e , t o  grant o r  
deny a Pre s i de nt i a l  Perm i t  t o  t h e  App l i cant f o r  a n  i nternat i ona l  i nterc o n nec t i o n  
for  powe r exchange betwe e n  N EPOO L a n d  Hydro - Q ue bec . There fore , a no-act i o n  
dec i s i o n o n  the part o f  DOE i s  eq u i va l ent  to d€ n i a l o f  the Perm i t .  I f  the 
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App l i cant  c h o s e  a course  o f  ma i nta i n i ng the  status  quo , N EPOO L wo u l d  b e  depen­
dent upon  o i l as  fue l  for approx i mate l y  43% o f  i ts proj ected  capac i ty by 1990 
( Tab l e  1 . 1 ) .  A l ternat i ve l y , the App l i cant  may c h o o s e  other s o u rc e s  o f  n o n- o i l ­
fue l ed generat i ng capac i ty to decrease dependence upon  o i l fue l s by the e q u i va­
l e nt amo u n t  projected for the proposed i nte rco n nect i o n .  These  a l ternati ves  
for generat i ng  capac i ty a re d i s c u s s e d  be l ow.  

2 . 3 . 1 Con struct i o n  and Ope rati o n  o f  a New , Convent i ona l  
Ge nerat i ng Fac i l i ty 

Co nstruct i o n  o f  a new , n o n- o -i l - f i red  ge nerati n g  p l ant c ou l d  repl ace 
o i l - f i red capac i ty that was o b s o l ete or for wh i c h  e a r l y  ret i reme nt  cou l d  be 
j u st i f i ed o n  the bas i s  of fuel  s av i ngs . Cand i date p l ant  types  wou l d  be nuc l ear , 
coa l , o r  hydropowe r .  Nonconventi ona l  fue l cand i date s - - s uch  as  b i omass , s o l ar , 
o r  wi nd- - are d i s c u s s ed i n  Sect i o n  2 . 3 . 2 . 

I f  a coa l - f i red generati n g  p l ant  we re u nder cons tructi o n  n ow , i t  wou l d  
c ome o n- l i ne about  1990 , wh i ch wo u l d  b e  about  4 years l ater than  the p roposed  
i nterco n necti o n .  A n u c l ear  p l ant beg i n n i ng construct i o n  i n  1984 wou l d  not 
b ecome operati o n a l  befo re 1994 , wh i ch wo u l d  be  beyond  the t i me c u rrently 
thought  to  be cr i t i ca l . The c ap i ta l  cost  of  e i ther a coa l  o r  nuc l ear  fac i l i ty 
wou l d  b e  s evera l  t i mes

.
that est i mated for the p roposed  DC/AC converter term i na l  

and  tran smi s s i o n  l i ne .  N e i the r o f  these  opt i o n s , coa l  o r  n uc l ear , wou l d  be  a s  
v i ab l e  a n  opt i o n  as  t h e  proposed i nterconnect i o n , where t i me l y  o i l bac kout  o r  
econom i c s  are p r i me co n s i derati o n s . 

C onstruct i o n  a nd operati o n  o f  a new , centra l i zed gene rat i ng  fac i l i ty 
( co a l  o r  n uc l ear )  wou l d  res u l t i n  env i ronme ntal i mpacts that wou l d  ge nera l ly  
d i ffe r  from those  a s s o c i ated wi th the p roposed  i nterc o n necti o n .  Beca u s e  these 
i mpacts wo u l d  b e  h i gh l y  s i te- a nd des i gn- spec i f i c ,  they cannot  be  quant i f i ed 
for d i s c u s s i o n  here ; however , a gener i c descr i pt i on o f  the s e  potent i a l  i mpacts 
can  be  p resente d .  

Features o f  a coa l - f i red power p l ant that h ave t h e  gre ates t  potenti a l  f o r  
adverse env i ronmenta l  i mpacts i nc l ude coa l m i n i ng ,  coa l  c l ea n i ng  and  s torage , 
part i c u l ate and  gaseous  c omb u s t i o n  emi s s i o n s , d i sposa l  o f  f l y  a s h  and  f l ue- gas  
des u l fur i zati on s l udge , and  re l ease  o f  the rma l e f f l uents to  aquat i c  systems 
( Dvorak  et a l . 1978 ) . Coa l  m i n i ng ,  c l earn i ng ,  a nd s to rage re s u l t i n  l and 
d i s turbance , no i s e ,  and  re l ease  o f  tox i c  l i q u i d e f f l uents ( o fte n termed ac i d  
dra i nage ) i nto s urface wate rs . D i s p o s a l  o f  comb u st i o n  products ( as h  and  
desu l fu r i zati o n s l udge ) req u i res s i zab l e  l and areas and  has  the  potent i a l  f o r  
adverse e ffects o n  gro u ndwate r ,  s o i l s ,  and  aquat i c  systems . The  tox i c effects 
o f  a i r p o l l utants from comb u s t i o n  em i s s i o n s  ( s u l fur  d i ox i de , n i tro gen o x i de s , 
and  part i c u l ates )  o n  p l ants and a n i ma l s can  be  s i gn i f i cant . Ac i d  prec i p i ­
tati o n , a s eco ndary e ffect o f  comb u s t i o n  em i s s i o n s , i s  known to ca�se  d i rect 
and i nd i rect  i mp acts on te rre s tr i a l  and aq ua t i c  ecosystems . Re l ease  o f  heated 
conde n s e r  coo l i ng water to aquat i c  sys tems has the pote nt i a l  to be  detr i me nta l 
to f i s h , s he l l f i s h ,  a nd other aquat i c  o rgan i sms . The e ffects o f  c onstruct i o n  
o f  new transmi s s i o n  l i ne s  a s s oc i ated  wi th  t h e  powerp l ant wo u l d  be  qua l i tati ve l y  
s i m i l ar t o  those  d i s cu s sed  for the proposed i nte rco nnect i on .  

The most  s i gn i f i cant  e n v i ronmental  concern  a s s o c i ated wi th a c o a l - f i red  
generati ng  fac i l i ty o f  a s i ze that  wou l d  produce powe r equa l  to that  s upp l i ed 
by the  p roposed i nterco n necti o n  wou l d  p robab l y  be  comb u s t i o n  emi s s i o n s ; 
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l oca l i zed deter i or i ati o n  of  a i r qua l i ty i n  terms of  s u l fur  d i ox i de and  
p arti c u l ates wo u l d l i ke l y  res u l t from operat i o n o f  a 700-MW coa l - f i red p l ant 
( Dvorak  et a l . 1978 ) . 

A i r qua l i ty i mpacts from an  operati ng n uc l ear  p l ant are neg l i g i b l e ,  b u t  
l and d i s turbance for  p l ant and  transm i s s i o n  fac i l i t i e s  wo u l d be  s i m i l ar t o  a 
coa l - f i red p l ant , as  wo u l d  the pote n t i a l  thermal  effects to aquat i c  sys tems . 
N uc l ear fac i l i t i es have the added prob l ems o f  rad i o acti ve waste d i s p o s a l  a n d  
genera l l y  adverse  p ub l i c  op i n i o n regard i ng t h e  s afety o f  n uc l ear  p ower faci l i ­
ti e s . Currentl y ,  no  new n uc l ear p l ants are u nder con struct i o n - 1 i cense  con­
s i de rati o n  by the U . S .  N uc l ear Regu l atory Commi s s i o n .  

There i s  n o  known pote nt i a l  i n  New Eng l and  for further  l arge- sca l e ,  
hydropower- based  generati o n capac i ty s u ff i c i ent  to rep l ace the Hydro-Quebec 
i nterc o n necti o n ( s ee Secti o n 2 . 3 . 3 for d i s c u s s i o n  o f  smal l ,  decentra l i zed  
ene rgy so urce s ) .  Therefore , th i s  a l ternat i ve i s  not b e l i eved by DOE to be  a 
v i ab l e a l ternat i ve to the p roposed  i nte rconnecti o n .  

2 . 3 . 2  Co n structi o n  a n d  Operati o n o f  Nonconve nti ona l  
Generat i ng F ac i l i t i es 

S o l ar- , w i nd- , a n d  b i omas s - f ue l ed fac i l i t i e s o f  a s i ze req u i red to meet 
powe r needs of 690 MW cannot  be c o n s i dered as  a l ternati ves  to the Hydro- Quebec 
i nterco n necti o n .  The opti mum tec h no l og i es  for  the exp l o i tati o n  o f  these fue l s 
wi l l  not be ava i l ab l e  i n  t i me to a l l ow o i l backout i n  the s ame q uanti ty o r  
t i me frame as t h e  i nterco n necti o n .  However , these  fue l s are now a n d  wi l l  
i nc re as i n g l y  be  u sed i n  smal l ,  d i spersed  s i tes  throughout  New Eng l and  
( U . S .  Dep . Energy 1981 ) . D i spers e d  use  o f  these  tech no l og i es i s  d i s c u s sed  i n  
Sect i o n  2 . 3 . 3 .  

2 . 3 . 3 Conservat i o n ,  F u e l  Convers i o n , and  Dece ntra l i zed  Energy Sources  

I mp l ementati o n  o f  c o n s ervati o n  meas u re s  ( e . g . , i n s u l at i o n , weather i za­
ti o n , energy- e f f i c i ent  app l i ances  or  mac h i nery ,  and more e ff i c i ent  l i gh t i ng  or 
heati n g )  i n  a ny o f  the  custome r c l a s s e s  ( re s i denti a l , i ndustri a l , or  commerc i al ) 
re s u l ts i n  l e s s  e ne rgy use , wh i c h may be tra n s l ated i nto l e s s  demand for 
o i l - f i red generati ng  capac i ty .  L i kewi se , i mp l ementat i o n  of  sma l l - s c al e ,  
d i spersed  app l i cati o n s  o f  v ar i o u s  e nergy tec h no l o g i e s - - e . g . , ( a )  s o l a r ,  p r i ­
mari l y  for s i ng l e- re s i de nce o r  b u s i n e s s  app l i cati o ns  o f  s o l ar  water o r  space 
heat i ng and  p hotovo l tai c power generat i o n ; ( b )  w i nd e lectr i c  generati o n ;  
( c )  l ow- head hydroe l ectr i c  i nstal l at i ons ; ( d ) coa l - f i red i ndustr i a l  cogen era­
ti o n ; and  ( e )  woo d  s toves  for home and  b us i ness  space heat i ng--co u l d a l s o  
decrease e l ectri c energy demand  a n d  reduce t h e  need for  o i l - f i re d  ge nerati ng  
capac i ty .  

DOE ' s  determ i nat i o n  o f  deman d  f o r  the NEPOO L s e rv i ce area ( s ee Secti o n  1 . 4 ) 
i nv o l ved cons i derat i o n  o f  t he effects o f  c o n s ervati o n  by NEPOO L c u s tomers and 
ut i l i ty l oad manageme nt and  cons e rv at i o n  p rograms . T h u s , the bene f i ts of  the 
p roposed  i nterco n necti o n are i n  add i t i o n  to any bene f i ts from cons e rvat i o n , 
and  the p roposed  i nterc o nnect i o n i s  not  a s ubst i t ute for c o n s e rvati o n  o r  
a l ternat i ve decentra l i zed  energy s ou rce s . 

I n  add i t i o n , the  member compa n i es o f  NEPOO L are act i v e l y  p u rs u i ng the 
deve l opme nt of  a l ternat i ve generat i o n so urces , and  contri buti o n s  from these 
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s o u rces  have been  i nc l uded i n  the  p l a n n i ng  stud i e s .  For  examp l e ,  New  Eng l and  
E l ectr i c  began  p urchas i ng powe r from the Lawrence Hydro e l ectr i c  project i n  
September  1981 ( ab o ut 15 MW) and  has  been  i nv o l ved i n  the co n struct i o n o f  the 
U . S .  Wi ndpowe r Wi ndfarm at Crotc hed Mounta i n ,  New H amps h i re ,  where 20 wi nd 
mach i ne s  have a total  i ns ta l l ed capac i ty of  1 MW . I t  a l s o  has  a power swap/ 
coge nerati o n  arrangeme nt wi th U n i ted  Shoe  Mac h i nery , i s  co  operat i ng i n  a 
photovo l ta i c s  project  at the Beve r l y  H i gh Schoo l , i s  p l a n n i ng  a woodb u rn i ng 
fac i l i ty ,  and rece nt ly  s i gned a spec i a l cogenerat i o n  agreeme nt w i th Brown 
U n i ve rs i ty i n  Rhode I s l an d .  New E n g l and  E l ectr i c  has  s i gned c ontracts to 
p u rchase  powe r f rom a n umber of p l a n ned  a l ternati ve ene rgy projects , i nc l u d i ng  
three re s o urce recovery fac i l i t i e s and  a n umber o f  smal l hydroe l ectri c i ns ta l ­
l ati o n s . Other N EPOO L compa n i e s  have s i m i l ar programs . Many o f  the s e  a l te rna­
t i ve ene rgy projects a re s i m i l ar to the poo l - to-po o l  tra n s fers  over the p ro ­
posed  i nte rco n nect i o n  b e c a u s e  they p rov i de energy and  d i s p l ace o i l ,  b u t  they 
pro v i de l i tt l e  o r  n o  capa c i ty .  D ata Res o u rce s , I nc . , ( 1982 )  e st i mates that 
s o l ar energy and  other  decentra l i zed s ou rces  wi l l  contr i bute l e s s  than  0 . 1 MW 
to New E n g l and  s o u rces  o f  e l ectr i c i ty s up p l y  through  year  2000 . 

Howe ve r ,  e s t i mate s by DOE · s u gge s t  that a comb i nati o n  o f  s o l ar ,  wi nd 
generati o n ,  l ow- head hydro , wood- b u rn i ng s toves , and  coa l - f i red coge nerat i o n  
cou l d  potenti a l l y  account  f o r  u p  t o  2700 MW o f  capac i ty wi th i n  N EPOO L by 1990 
( U . S .  Dep . Energy 1981 ) . These e s t i mates a s s ume that appropri ate econom i c  
i ncent i ve s  wi l l  e x i s t  and  that i ns t i tuti o n a l , l eg i s l at i ve ,  and u n known tech­
n i ca l  matte rs wi l l  not h i nder i m p l ementati o n .  The above a n a l y s i s  may a l s o  be 
o v e r l y  opti m i s t i c  i n  that it  wo u l d  req u i re a concerted and  coord i n ated e ffort 
i nvo l v i ng the pub l i c ,  comme rc i a l / i ndustr i a l  i ntere sts , and  a n umbe r  o f  
i nd i v i du a l  ut i l i t i es .  At a ny rate , even  i f  a l l o f  the above capa c i ty were 
i mp l eme nted , N E POO L wo u l d  c o nt i nue  to be  s ub s tant i a l l y  dependent on o i l - f i red 
ge nerat i o n .  Therefore , the a l ternat i ves  d i s c u s sed  above cannot b e  cons i dered 
a l ternati ves  to the proposed  i nterco n necti o n  but s i mp l y  add i t i o n a l  ways to 
meet the overa l l object i ve of reducti o n  i n  o i l - f i red  generat i o n .  

P u rs uant to i mp l ementat i on o f  the  P owe rp l ant and  I nd u s tr i a l  F u e l  U s e  Act 
of 1978 ( FUA- - P u b l i c  Law 9 5 - 6 20 ) , DOE eva l uated the  b e ne f i ts a nd e n v i ro nme ntal  
e ffects of  converti n g  up to 42 powe rp l ants i n  the n o rtheastern  U n i ted  States 
from u s e  o f  o i l  and  natural  gas  to u s e  o f  coa l  ( U . S .  Dep . Energy 1981 , 1982 ) .  
A number o f  the p l a nts exam i ned we re i n  the  N EPOO L reg i on .  I t  was c o n c l uded 
that as many a s  2 7  powe rp l ants wo u l d  be  vo l u ntari l y  conve rted to coal  u s e , 
re s u l t i ng i n  a s ub s ta nt i a l  reduct i on i n  u s e  o f  o i l  ( U . S .  Dep . Ene rgy 1982 ) . 
H owever , th i s  reducti o n  i n  o i l - f i red generat i on wou l d  occ u r  i rrespecti ve o f  
t h e  approva l  b y  D O E  o f  t h e  P re s i de nt i a l  Perm i t  f o r  the p roposed  i nte rco n nect i o n 
w i th Hyd ro- Q uebec . Thus , the fue l convers i on p rogram descr i bed above i s  not 
an  a l ternat i ve to the  i nte rco n necti o n  b u t  a c omp l ementary mea n s  of  meeti n g  the  
objecti ve of  reduct i on i n  u se  o f  o i l - f i red generati ng  capac i ty .  

2 . 3 . 4  P u rchase  o f  P ower f rom Other Uti l i t i e s 

Vari o u s  members o f  N E POO L curren t l y  p urchase  power from Ontari o Hydro , 
the Powe r Autho r i ty o f  the State o f  New York , New Brunswi c k  ( Co l e s o n  Cove ) , 
and , to a l i m i ted  extent , Hyd ro- Quebec  ( E R ,  Vo l . 1-- p .  20 ) .  These  purchases  
amo unt  to a max i mum  o f  265  MW  ( to h e l p  cover wi nter peak  demand ) . A l l b u t  
148 M W  o f  t h i s power i s  u nder c ontracts that wi l l  exp i re b y  1985 . The  App l i ­
cant ' s e f fo rts to determ i n e  whether c ontracts wi l l  b e  renewed , and  for  how 
much , have l ed to the  c o nc l u s i o n that the potenti a l  f o r  i ncrea s i ng  s uc h  
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purchases  up to 690 MW ( th e  quant i ty i nv o l ved w i t h  the p roposed  i nterconnec­
t i o n )  i s  l ow ,  espec i a l l y  for n o n- o i l  capac i ty at a p r i ce l ower than  N E POOL ' s  
generati ng cost . T h u s , p u rchase  o f  power from non- N E POOL u t i l i t i es i s  not 
c o n s i dered to b e  a v i ab l e  a l ternat i ve to the p roposed  i nterconnecti on i n  the 
curre nt eva l uat i o n .  

2 . 3 . 5 Compa r i s o n  o f  A l ternat i ves  a n d  the Propos ed Project 

The d i s c us s i on o f  potent i a l  a l ternati v e s  i n  p recee d i ng s ub s ect i o n s  con­
e l uded t hat c o n servat i o n , decentra l i zed  energy p roduct i o n , fuel  convers i on , 
and p ower p u rchases  were not v i ab l e a l ternat i ve s  to the p roposed  i ntercon nec­
t i o n  for  one o r  more of the f o l l owi ng reas o n s :  ( 1 )  potent i a l  capac i ty was too 
l ow ,  ( 2 )  the a l ternati ve wou l d be  i mp l emented i rrespect i ve of  the  DOE deci s i o n 
o n  the  p ropos e d  acti o n ,  ( 3 )  a l ternat i ve capac i ty was a l ready f i gured i n  demand 
project i o n s , and/or ( 4 )  the a l ternat i ve was c omp l ementary to the p roposed 
i nterconnect i o n  i n  that both  cou l d  b e  i mp l emented and  wou l d  contri b ute toward 
meet i ng the obj ecti ve of red ucti o n  i n  u s e  of o i l - f i red  generati ng capac i ty 
w i t h i n N EPOO L .  

O n l y  a l ternat i ves  i nv o l v i ng n e w  l arge-cap ac i ty ,  central i zed  generat i ng 
faci l i t i es were not r u l ed  out  for the  rea s o n s  stated abov e .  S u c h  fac i l i t i es 
wou l d  i nc l ude coa l - or  n u c l ear- fue l ed steam- e l ectr i c  p l ants  and  l arge- s ca l e 
hydroe l ectri c i nsta l l at i o n s . Large- sca l e hydro was r u l ed o ut because  there 
are no  remai n i ng s i te s  wi t h i n New E n g l and  where an  i nsta l l at i on w i t h  a c apac i ty 
of  600-700 MW c o u l d be  l ocated . T h u s , of  the a l ternati ve s  exami ned , o n l y  
coa l - o r  n u c l ear- fu e l ed generat i ng p l ants are cons i dered feas i b l e  a l ternat i ves  
to  the proposed i nterconnect i o n .  

A s  p rev i o u s l y  stated , the n u c l ear opti o n  i s  not a s  econom i c a l l y  v i ab l e  as  
coa l  due pr i mari l y  to the  l onger per i od req u i red for  de s i g n , l i ce n s i ng ,  and  
construct i o n  as  we l l a s  greater costs . I f  a dec i s i on to  c o n struct a n u c l ear 
p l ant were made i n  1983 , the p l ant wou l d l i ke l y  not beg i n  commerc i a l ope rati o n  
before 1994 ; a coa l  p l ant c o u l d p o s s i b l y  b e  p u t  o n- l i ne by about  1990 . The 
l ong  l ead t i me for e i ther  typ e  of  fac i l i ty wou l d m i n i m i ze o r  even p re c l ude 
atta i nment o f  s i g n i f i cant econom i c  benef i ts a s s oc i ated w i th  reduced use of 
o i l - f i red  generat i ng  c ap ac i ty .  The  proposed  i nterc o n n ect i o n  c o u l d b eg i n 
c o ntr i b uti ng to o i l  bac k- o ut as  e a r l y  as  1986 . I t  i s  a l s o  i mp o rtant to emp ha­
s i ze that c o n struct i o n  and  operat i o n  o f  e i ther the c o a l  or  n u c l ear opt i o n  
wou l d  c o s t  severa l  t i me s  more t h a n  t he propo s e d  i nterc o n necti on .  Mai ntenance 
costs for the i ntercon nect i on wou l d  be m i n i ma l  compared  to those o f  t he power­
p l ants , part i c u l ar ly  when p l ant  f u e l  c o s ts are adde d .  E nv i ro nme ntal  i mpacts 
wou l d  a l s o  b e  greater w i t h  the p owerp l ant opti o n .  Even though  t he types  of  
i mp acts  d i ffer and  a quant i tat i v e  c ompar i s o n  cannot be  made , it  i s  c l ear that 
the n umber of  i mpacts and , i n  g e ne ra l , the mag n i tude of  i mp acts  wou l d  be  
s i gn i f i cant ly  greater wi th  the p owerp l ant a l te rnati v e .  

I mpacts a s s o c i ate d wi th  t h e  i nterconnecti on  wou l d  e s sent i a l l y  b e  l i m i ted 
to the t hree -year con struct i o n  per i o d ;  the  c urrent eva l uat i o n  by DOE i denti ­
f i ed no  s i gn i f i cant adverse  i mpacts re l ated to operati on  o f  the p roposed  
tra n sm i s s i on l i ne and  o n l y  s hort- te rm i mp acts re l ated to co n structi o n  o f  the 
i n terconnect i o n .  Powerp l ant i mpacts wou l d be  of a s i mi l ar magn i tude ( o r  
p o s s i b l e  greate r )  dur i ng  the c o n s tructi o n  p e r i od ( a l though  the c o n s truct i o n  
p e r i od wou l d  b e  muc h  l o nger) , b ut operat i o n a l  i mpacts ( p rev i o u s l y  d i s c u s sed )  
wou l d  ex i st for the  3 0-year l i fe o f  the  p l a n t .  
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3 .  AFFECTED  ENVI RONMENT 

3 . 1 C L I MAT E , METEOROLOGY , AND AI R QUALITY 

The c l i mati c c h aracte r i s ti c s  o f  northeastern Vermont and  northwestern 
N ew H amp sh i re are genera l l y :  c hangeab l e  weather , l arge day- to-day and  a n n u a l  
temp erature var i at i o n s , e v e n l y  d i stri b uted mo nth l y  p rec i p i tati o n , great d i f­
ferences  betwee n  the  s ame s e as o n  of  d i fferent years , and  con s i derab l e anomal i es 
i n  l oc a l i zed  c l i mate ( La utze n he i s e r  1959 a ,  1959b ) . The neare s t  f i rst- o rder 
weather s tat i o n  to the p roposed  transm i s s i on l i ne corri dor i s  B u r l i ngto n ,  
Vermont , where c l i mati c averages are :  ( 1 ) a mean mo nth l y  temperature o f  7°C  
(45° F) , rang i ng from  -8°C ( 18° F )  i n  J a n uary to 21°C ( 70° F )  i n  J u l y , and  (2 )  an  
annua l  p rec i p i tati o n o f  833 mm  ( 33 i n . ) and  a n  a n n u a l  s n owfa l l o f  2000  mm 
( 7 9  i n . ) ( Natl . Ocean i c  Atmos .  Adm i n .  1980 ) . 

The  c hangeab i l i ty of  the  weather i s  attri b utab l e  to the l arge n umber of  
storm trac ks and  the frequent  m i g rati o n  o f  a i r mas s e s  through  the  reg i o n .  T h e  
p redomi n ant wi nd d i recti o n  i s  wes t ,  wi th dev i at i o n s  to the  s o uthwes t  i n  the 
s ummer and  to the  northwes t  duri ng wi nte r .  The wi nds wi th i n the  v a l l eys  te nd 
to paral l e l the terra i n .  The average mon t h l y  wi nd speed i s  about 4 m/s (9  mph )  
and  rema i ns fa i r l y  c o n s tant  dur i ng the  ye3. r .  The fastest  m i l e  ( i . e . , the 
faste s t  record p a s sage o f  one  m i l e  of  a i r )  at B u r l i ngton i s  32 m/s (72 mph )  
( Natl . Ocean i c  Atmos .  Admi n .  1980 ) . 

P rec i p i tati o n i s  fai r l y  u n i form thro ughout  the  year and  i s  m a i n l y  a s s o c i ­
ated w i th  frontal  passage s .  S u n s h i ne  averages about  50% o f  po s s i b l e  o n  a 
year- round  b as i s .  A l though  the freque ncy o f  frontal  p a s s ages  decreases  duri ng 
the s ummer month s , i ncrea s i ng thu ndersto rm acti v i ty i n  the s ummer more than  
comp e n s ates  for  the  p rec i p i tati o n  d i fference . S now cover  i s  u s u a l l y  cont i nu­
ous  through  the  w i nter ( B a l dw i n 1974 ) . A mo nth l y  s ummary o f  foul  weather as  
recorded at B u r l i ngto n i s  found  i n  Tab l e  3 . 1 .  

Hurr i canes  occas i o n a l l y  affect northern Vermo n t ,  b u t  the  area i s  far 
enough  i n l and that the destructi ve n ature o f  the w i nds  i s  c o n s i derab l y  l es sened . 
T h u n derstorm days  have a frequency o f  20 to 30 per  y e a r ;  however , severe 
thu nderstorms  w i th atte ndant ha i l  o r  tornadoe s  are rare ( B a l dwi n 1974 ) . G l aze 
and  free z i ng ra i n storms  i n  wi nter ma ke trav e l  hazardo u s .  At l ea s t  one  i ce 
sto rm each  wi nter season  can  be  expected ( Lautze n h e i s e r  1959a) . Structural  
des i g n of  ste e l  towers wi l l  i nc l ude the  p os s i b l e i ce l oad and  magn i f i ed wi nd 
stre s s  caused by the i ncreased  area exp o s ed to the wi nd . 

The few a i r q u a l i ty mo n i tors that ex i st i n  the  reg i o n  are u s u a l l y  s i ted  
near maj o r  s tat i o n ary s o u rc e s  of  p o l l ut i o n  and , therefore , do  not  represent  
the rura l  s e tt i ng found  a l ong  the  p roposed  transmi s s i o n  l i ne corr i dor .  Amb i ent 
a i r q u a l i ty data for 1979 ( U . S .  E nv i ro n .  Pro t .  Age ncy 1980 ) i nd i c ate that the 
p o l l utant l ev e l s of  s uspe nded part i c u l ates , s u l f u r  d i oxi de , and  n i trogen 
d i ox i de are we l l  b e l ow s tandards i n  the  urban areas o f  Vermo nt and  are 
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Tab l e  3 . 1 .  S ummary o f  F o u l  Weather Rec o rded at B u r l i ngton , V t  

N umber o f  D ay s  

Percent o f  Mea n  S u n r i s e  to S u n s et P re c i p i - S now , Heavy Fog 
P os s i b l e  S ky Partly  tat  i on I c e  P e  1 1  ets Thunder- ( v i s i b i l i ty 

Month S u n s h i ne  Covert 1 C l ear  C l oudy C l oudy ( �  0 . 01 i n . ) ( � L O i n . ) s to rms � 0 . 2 5  m i ) 
. 

Jan  41 7 . 6 4 7 20 14 5 *t2 1 

Feb  48 7 . 3 4 7 17 12 5 0 1 

Mar 51 7 . 2 6 6 19 13 4 * 1 

Apr
' 

50  7 . 1 5 8 17 12 1 1 1 

May 5 6  7 . 0 5 9 17 13  * 2 1 
w 

Jun  59  6 . 7 5 10 15 12 0 6 1 I 
N 

J u l  6 5  6 . 4  5 13 13 12 0 7 1 

Aug 61 6 . 4  6 12 13 12 0 6 1 

Sep  54 6 . 5 6 10 14 12 0 2 3 

Oct 49 6 . 8  6 8 17 11 * 1 2 

Nov  3 1  8 . 3 3 5 22  14 2 * 1 

Dec  3 3  8 . 1 3 6 22  15 5 * 1 

Yea r l y  50  7 . 1 58 101 206  153  22 25 16 

t l S u n r i s e  to s un s e t .  

F * = Les s  than  o ne- h a l f .  

S o u rc e :  Nat i o na l  Ocea n i c  a n d  Atmo s p h e r i c Adm i n i s trat i o n  ( 1980 ) . 
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undoubtedl y even  l ower i n  the rural  areas . Carbon monoxi de and  hydrocarbon  
l eve l s are probab l y  we l l  be l ow standards i n  the rural  areas a l so . Howe ver , 
ozone  i s  known to occur  at h i gh l eve l s even  i n  rural  areas . E l evated l eve l s 
of  ozone  are not i nfrequent i n  the u rban  areas of  New Eng l and ( U . S . Env i ro n .  
P rot . Age ncy 1980 ) , and i t  s h o u l d be  a s s umed that these  h i gh l eve l s may occur  
i n  the rural  areas a l ong  the proposed  transmi s s i o n  l i n e .  

3 . 2 LAND FEATURES  AND USE  

3 . 2 . 1 Topography , Geo l ogy , and S o i l s  

The  study a rea i s  l ocated wi th i n  the Wh i te Mounta i n s  secti on  o f  the New 
Eng l and  P hys i ograp h i c  P ro v i nce ( Fen neman 1928 ) . Underl yi ng  the p roposed 
corri do r ,  the bedroc k c o n s i sts  of  metamorp h o s ed sed i mentary and v o l c an i c  roc ks  
that  have  been i ntruded by gran i t i c  roc ks . I n  genera l , the i ntru s i ve roc ks  
weather and  erode more  s l ow ly  than  the metamorphosed  sed i mentary roc k  and have 
g i ven  r i s e  to a c omp l ex topograp hy ( U . S .  Dep . Energy 1978 ) . Many features of 
topography , hyd ro l ogy , s o i l s ,  and vegetat i o n  can  be  re l ated to the act i on of 
P l e i stocene g l ac i at i on  and nong l ac i a l f l u v i a l  e ro s i on .  Fro s t  act i on  i s  con­
s i dered to be the maj or  e ro s i ve force  at h i gher  e l evati o n s . 

New Eng l and  s o i l s  are comparat i ve l y  young , hav i ng formed s ome 11 , 000 to 
15 , 000 years ago after the reces s i on of  the l as t  g l ac i e r .  In many areas , 
e spec i a l l y  the mounta i n s , g l ac i a l  scour i ng  removed a l l s urface mate ri a l . 
Becau s e  o f  the l e ngth o f  t i me req u i red to weather bedroc k i nto s o i l , the s o i l s  
i n  s u c h  areas  are very th i n  and  poor l y deve l op e d .  So i l s  that have dev e l oped 
on  g l ac i a l  t i l l  are somewhat deeper  and  s i l ty but  are a l s o  s to ney and conti nue  
to heave up b o u l ders d u r i ng  the  seasonal  freeze- thaw cyc l e s .  S o i l s  form i ng  i n  
the stream v a l l eys may be sandy or  s i l ty and may conta i n areas o f  peat o r  muck .  

Because  of  the  rugged topography and heav i l y  wooded nature of  the terrai n ,  
detai l ed s o i l i nvest i gat i o n s  near the tran smi s s i o n corri dor  have been  restri c­
ted to  more open  r i ver  v a l l eys  a nd road cuts . Nonethe l e s s , the sect i o n  can  be  
des c r i bed as  hav i ng i ce - c o ntact strati f i ed dr i ft and  outwas h  u nderl a i n by t i l l  
i n  the  v a l l eys , th i n  l ayers o f  ti l l  and  occas i o na l l y  a kame te rrace o n  the 
va l l ey s l opes , and  exposed  bedro c k  on  the h i l l tops  ( Borns  and Ca l ki n 1977 ) . 
The proposed converter termi na l  wi l l  be  l ocated on  re l at i v e l y  f l at terra i n 
w i t h  we l l - drai ned s o i l s  devel oped o n  g l ac i a l t i l l .  

The proposed ground  e l ectrode s i te i n  Li sbon , New H amps h i re ,  i s  u nderl a i n 
by s l ates , s ha l e s , and  argi l l i te s  of  the Li tt l eton Format i on and  i s  covered by 
0-6  m ( 0- 20 ft)  of  overb urde n .  

3 . 2 . 2  Agr i c u l ture 

S i nce the l ate 1800s , the n umber of  operati ng  farms and  farml and  acreage 
i n  the study area has been steadi l y  dec l i n i ng .  The most producti ve agri ­
c u l tural  s o i l s  are found  a l o n g  the Co nnecti cut , Coat i c o o k , Moose , N u l hegan , 
and  Ammon o o s uc r i ver  v a l l eys  and  the va l l ey are a  aro u nd I s l and  Pond  ( ER , 
V o l . 2- - p .  3 1  and  Vo l . 3 - - p .  101 ) . P r i me agri c u l tural  s o i l s  i denti f i ed by the 
U . S .  S o i l Conservati o n  Serv i ce are mos t l y  l oc ated i n  the s outhern and  we stern 
port i o n s  of  the study area ( U . S . Dep . Agri c .  1974a , 1974b ; P i l gr i m  and  Peterson  
1979 ) .  I n  1978 , farm l and  acco unted for  31 . 3% o f  the tota l  l an d  area  i n  
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Ca l edo n i a  County ,  Ve rmo nt ; 6 . 0% o f  E s sex County ,  Vermo n t ;  and  8 . 0% o f  Grafton 
County ,  New Hamp s h i re ( U . S .  B u r .  C e n s u s  1977 , 1978 ) . The  maj o r  agri c u l tural  
commod i t i es fo r a l l t h ree  counti e s  are dai ry p roducts  and  l i vestoc k ( U . S .  Dep . 
Agri c .  1980 , 1981 ) . 

Near  the P roposed  Route , the  town o f  N o rton has  the most exten s i ve amo unt  
o f  agri c u l tural  l and . E i ght  act i ve farms are l ocated east  and  so uthwe st  of  
the  v i l l age o f  Norto n a l o ng State Ro ute 114  and  the Coati coo k R i ver  ( s ee  
F i g u re 2 . 3 ) , where the  s o i l s  are s u i ted for m u l t i c rop capab i l i ty as  wel l as 
pasture l and  ( E R ,  Vo l .  3 - - p . 101 ; Town o f  N o rton P l an .  Comm . , u ndated ) . T h e  
ave rage farm i s  60  ha  ( 150 acre s )  i n  s i ze w i t h  a da i ry herd o f  50  t o  1 5 0  i n  
numb e r .  Acti ve farms  are a l so  l ocated near the p roposed  transm i s s i o n l i ne 
corri dor  a l o n g  S h o re Road near the v i l l age o f  Granby and i n  the  town o f  
Waterford near Moore Reservo i r  ( ER ,  Vo l .  3 --Append i ce s , Land U s e  Map L- 1/L-8) .  
The  N ew H amp s h i re towns o f  L i tt l eton and  Mo n ro e  are l arge l y  fores ted wi th 
scattered parce l s  of agr i c u l tural  l and ( ER ,  Vo l . 2- - p .  3 3 ) . Approxi mate l y  15% 
o f  the 9 - h a  ( 2 3 - ac re )  term i n a l  s i te l ocat i o n  i n  Monro e , N ew H amp s h i re ,  i s  
c u rren t l y  u nder c rop c u l ti vat i o n .  

3 . 2 . 3 F o re s try 

Wi th i n the  s tudy area , most  o f  the P ro p o s ed Ro ute traverses  E s s ex County ,  
the mo s t  exte ns i ve l y  fore s ted county i n  the  state o f  Ve rmo nt .  The fore s t  
type s  fo und  i n  t h e  s tudy a rea a r e  descr i bed i n  Appe nd i x  C .  Based o n  the 
l atest comprehens i ve s u rveys ( K i ng s l ey 1976 , 1977 ) , about  75% o f  Cal edon i a  
County and  94% o f  E s s ex County are c l as s i f i ed a s  fore s t l and  and  v i rtua l l y  a l l 
o f  the forested  area qua l i f i es as  comme rc i a l t i mber l and .  About 90% o f  Grafton 
County i s  c l as s i f i ed as  forest l and , and about 80% i s  des i gnated as  commerc i a l 
t i mberl and .  C o l l ecti ve l y ,  the map l e/beec h/b i rc h  and  s p ruce/ f i r fore s t  type s  
occ u r  o n  76% o f  t h e  commerc i a l t i mber l ands , a n d  comp r i s e  73% o f  the n e t  g rowi ng  
stoc k and  74% o f  the  net v o l ume o f  s awt i mber  i n  E s s ex County .  Comparab l e  
perce ntages for Ca l edo n i a  Cou nty are 73 , 70 , and  78% , respecti ve l y .  I n  Grafton 
County ,  the wh i te and  red p i ne ,  spruce/fi r ,  and  map l e/beec h/b i rc h  fore s t  type s  
occ upy 80% of  the  commerc i a l fore s t l and , a n d  compri s e  84% o f  t h e  n e t  vo l ume o f  
growi n g  s to c k  a n d  85% o f  t h e  n e t  vo l ume o f  s awt i mb e r .  

The  more stri ki ng  attri b ute s o f  Vermon t  and  N e w  H amp s h i re fore s t  res o u rces  
are that most comme rc i a l t i mberl ands  are u nderut i l i zed and  u ndermanage d .  
Con s i derab l e  va l uab l e grow i ng  space i s  occup i ed by rough  and  defect i ve trees . 
Econom i c  c o n s tra i nts  and  l o s s e s  due to p e s t  i n festat i o n s  are amo n g  the more 
s i gn i f i ca n t  factors affect i ng  the manageme nt and  u t i l i zat i o n o f  f o rest  
res o urces  ( App e nd i x  B ) . D u r i ng  the  per iod  1977 to  2030 , the area  o f  commerc i a l 
t i mberl and  i n  Vermo nt  i s  expected to rema i n  re l at i ve l y  s tab l e ,  whereas that i n  
New H amps h i re i s  expected to dec rease  about  23% (Wa l l 1981) . 

3 . 2 . 4  M i n i ng 

E s s e n t i a l l y ,  a l l o f  the bedroc k format i o n s  w i th i n  the  s tudy area are 
composed  o f  metamorp h i c  and  i gneous  roc k .  M i neral  res o u rces  i n  the s e  i gn e o u s  
and  metamo rph i c  terra i n s  are i n  t h e  category o f  no nmeta l l i c i ndustri a l  roc k 
and m i neral  p roducts . Bedro c k  m i nera l s i n  the  s tudy area are gene ra l l y  u neco­
nomi cal  to m i n e  and  o n l y  o f  l oca l  i mp o rtance because  they are u s u a l l y  o f  l ow 
grade and  found  o n l y  i n  sma l l depo s i t s .  To  date , m i neral  extract i o n  has  neve r 
take n  p l ace  o n  a l arge sca l e a nd prov i de s  a l i v i ng for o n l y  a few persons  ( E R , 
Vo l s .  2 & 3 ) .  
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Var i o u s  type s  of  g l ac i a l l y  deri ved sed i ments c o v e r  bedroc k format i o n s  i n  
th i c kn e s s e s  rang i ng  from 1 to 6 0  m ( a  few to s everal  h u ndred  feet)  i n  t he 
maj o r  r i ver  v a l l eys  i n  the study area .  Sand and  grav e l  are extracted from 
depo s i ts adj acent to the wa l l s  of the g l ac i a l l y  formed v a l l eys . These  depo s i ts 
are not exten s i ve and  are u se d  o n l y  for l oc a l  c o n s tructi o n  mater i a l s ( ER ,  
Vo l . 2 & 3 ) .  

3 . 2 . 5 Recreat i o n  

Tour i sm i s  current l y the second  most i mp o rtant i ndustry i n  Vermo nt , 
exceeded o n l y  by t he economi c benef i ts de r i ved  from the manu factu r i ng  sector  
( De lorme P u b  l .  Co . 1981a ) . Outdoo r  recreat i o n i s  a major component  of  
New Hamp sh i re 1 s economy and  mode o f  l i fe ( Fo re s t  Reso u r .  Comm . 1980 ) . The  
Gree n Mounta i n s  N at i o n a l  Forest to the we st  o f  the  study area and  the Wh i te 
Mounta i ns N ati o n a l  F o re s t  to the east of the s tudy area afford opportu n i t i es 
for a w i de range of  d i spersed  recreati ona l  acti v i t i e s .  Natural  re s o u rces  and  
dev e l oped recreati o n  fac i l i t i es i n  t he n at i o n a l  fore s t s  contri b ute s ub stan­
t i a l l y  to meet i ng recreat i o n a l  demands  by o ut- o f- s tate v i s i tors  as  we l l  as 
res i dents . 

Much  of  the part i c i pati o n  i n  o utdoor  rec reati o n  s tems from i ndi v i du a l s 
e ngaged i n  v ar i o u s  type s  o f  d i spersed  rec reat i o n  s uc h  a s  auto to ur i ng , r i ver  
tour i ng ,  s nowmob i l i ng ,  cro s s- co u ntry s ki i ng ,  b i cyc l i ng ,  h i k i ng ,  h u nt i ng ,  and  
f i s h i ng .  A h i gh port i o n  o f  l and i n  the study area  i s  p r i v ate l y  owned and  
p o st i ng  o f  p r i v ate p ropert i e s  has  become commo np l ace . Thus , there i s  no 
re l i ab l e  way for est i mati ng  the amo unt  of p r i v ate l and ava i l ab l e  for h u nt i ng , 
f i s h i ng ,  a nd other d i spersed  recreati o n  o n  a n  i nfo rma l  b as i s .  

The o n l y  federa l l y  admi n i stered rec re at i o n  s i te w i th i n  the study area i s  
the Mc l ndoes D am f i s h i ng and  p i cn i c  are a  i n  Cal edo n i a Cou nty (Vt .  Age ncy 
E nv i ro n .  Conserv .  1978 ) . W i t h i n E s sex  and  C a l edon i a  c o u nti e s , the state o f  
Vermo nt 1 s  recreat i o na l  ho l d i ngs  vary i n  s i ze from sma l l road s i de p i cn i c  areas 
a nd water acc e s s  deve l opme nts to a 6 , 000- h a  ( 15 , 000- acre ) port i o n  o f  the 
Groto n State P a r k/State Fore st  camp l ex i n  extreme s o uthwestern Ca l edon i a  
Cou nty ( towns of  Groton and  Peac ham ) . Other maj o r  Vermont state ho l d i ngs  i n  
the study area are the Steam M i l l  Broo k Wi l d l i fe Manageme nt Area (WMA ) , four  
parce l s of  Dar l i ng State P ar k ,  and  W i l l oughby State Forest  i n  C a l edo n i a County ;  
and  V i ctory Bog  WMA , V i ctory State F o rest , and  Hurr i cane  B roo k WMA i n  E s sex 
County .  State- owned recreat i o n  s i te s  w i th i n  or  a djacent  t o  the New H amp s h i re 
port i o n  of  the study area i nc l ude F o rest  La ke State P ar k ,  Strawberry H i l l  
State Forest , and  the Lake Partri dge p ub l i c  acce s s . 

Many o f  the mun i c i pa l  and  pr i v ate ho l d i ngs  i n  the s tudy area are u rban­
typ e  fac i l i t i es s uc h  a s  p l aygro u nd s , swi mm i ng  p o o l s ,  and  c i ty p a r ks . The  more 
i nte n s i v e l y  dev e l oped areas i n  Ca l edo n i a Cou nty are at o r  near the v i l l ages  of  
St .  J o h n s bury and  Lyndonv i l l e . I n  E s sex  Cou nty , the greate st  c o nce ntrat i o n  of  
dev e l oped recreati o na l  fac i l i t i e s  i s  at and  around  I s l and  Pond  i n  the  town of  
B r i ghto n .  Near the New H amp s h i re s e gment o f  the P roposed  Ro ute , s u c h  fac i l i t i e s  
are concentrated aro un d  the v i l l age o f  Li tt l eto n .  M u n i c i pa l  forests  are u sed  
for  a var i ety o f  recreat i o na l  acti v i t i es ,  and  some are of  apprec i ab l e  s i ze ,  
i . e . , ro ugh l y  405 h a  ( 1000 acre s ) o f  l an d  area- - i nc l ud i ng the St . J o h n s b ury 
Mun i c i pa l  Forest  ( town o f  Wate rford)  a n d  Hardw i c k  V i l l age M u n i c i pa l  Forest  
( t�wn o f  Hardwi c k )  i n  Ca l edo n i a County ,  and  the  B r i g hton Wate rboard M u n i c i pa l  
Forest  ( town o f  B ri ghto n )  i n  E s sex  County . The q u as i -p u b l i c/p r i v ate sector  
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pro v i de s  a wi de vari ety o f  recreat i o n  deve l opments i n  r u r a l  sett i ngs  i nc l ud i ng 
s k i res o rts , h u nt i n g and/or f i s h i ng l odges , deve l oped campgrounds , and r i d i ng 
stab l es .  

Notab l e  pr i vate h o l d i ng s  a l o n g  the Proposed  Route i nc l ude Comerford 
Re servo i r ,  Moo re Reservo i r ,  and adjacent l and areas owned by the New E ng l and  
Powe r Company . The re s e rvo i rs are acces s i b l e  to the p ub l i c  at several  p o i nts  
and i nc l u de deve l oped boat l au nc h i ngs . Oppo rtu n i t i e s  for f i s h i ng ,  boati ng , 
and o the r wate r-based recreati ona l  acti v i t i e s  are ava i l ab l e  i n  areas other 
than those  res t r i c ted for p ub l i c  s a fety .  

Auto tour i ng i s  a p r i nc i pa l  type o f  d i spersed  rec reat i o n  acti v i ty o n  a 
year- round bas i s .  P u l l - outs , p i c n i c  tab l e s , and  tra s h  cans  are common  
fac i l i t i es a l o n g  the  more scen i c  routes . Majo r  transportati o n route s  are i n  
the study area are i de nt i f i ed i n  F i gure 2 . 3 .  Howeve r ,  n umero u s  s econdary 
roads and  tra i l s  are ut i l i zed fo r s i ghtsee i ng ,  part i c u l a r l y  du r i ng  fa l l co l o r 
c hange s i n  tree  fo l i age . B i cyc l i ng i s  the second most pop u l ar rec re at i ona l  
acti v i ty i n  the  area  d u ri ng  the  s umme r seaso n , and  the  tre nd i nd i cates a 
furthe r i ncrease  i n  popu l ar i ty (Vt .  Agency E nv i ro n .  Conserv . 1980 ) . Four  b i ke 
tou r i n g  routes traverse port i o n s  o f  E s sex and  Ca l edon i a  count i es , as  we l l  as  
northern Grafton County i n  New Hamp s h i re ( De lo rme P ub l . Co . 1981a , 1981b ) . 
Segments o f  the b i ke t o ur i ng routes that traverse the r i ght- o f-way o f  the 
proposed  New E n g l and/ Hydro-Quebec  i nterc o nnect i nc l ude : State Route 50  
exte n d i n g  b etween  Pond  I s l and  and  B l o om f i e l d ,  E s sex C o u n ty ;  State Route 135 
exte nd i n g  betwe e n  Lancaste r  and  L i tt l eto n , New Hamp s h i re ;  and  State Ro ute 18 
exte nd i n g  no rthwe s te r l y  f rom L i ttl eton to a j u ncti o n  wi th U . S .  Route 2 east  o f  
S t .  J o h n s b u ry ,  Vermont ( F i gure 2 . 3 ) .  

There are n o  maj o r  c ro s s - c o u ntry h i k i ng  or  bac kpac k i ng trai l s  w i th i n  the 
study are a ; thus , extended h i k i ng i s  p r i mari l y  l i m i ted  to the l arge r p u b l i c  
owne rs h i ps o u ts i de the are a .  

N umerou s  l a ke s ,  pond s , ri vers , a n d  s treams i n  the study area are pote n t i a l  
f i s h i ng areas ( Secti o n  3 . 4 . 2 ) . M o s t  l a kes a n d  ponds  are u s e d  as  " natura l " 
s i te s  for swi mmi ng , wh i c h  i s  i denti f i ed as  the  most pop u l ar s ummer recreat i ona l  
acti v i ty i n  Vermont ( V t .  Agency E nv i ro n .  Conserv .  1978 ) . A n umber o f  wate rways 
are i de n t i f i ed as wh i te-wate r routes for canoe i ng o r  kayaki n g :  the C l yde 
R i ver between  P en s i oner  Pond and I s l and Pond ; the Moose R i ve r  betwee n  G a l l up 
M i l l s and North C o ncord ; s h o rt segme nts o f  the l owe r N u l hegan R i ver ; a s h o rt 
s egment  o f  the P as s ump s i c  R i ver b e l ow Lyndonv i l l e ;  a s h o rt segment o f  the 
Lamo i l l e R i ver i n  extreme we stern Hardwi c k ;  and  the l ower segme nt of the  We l l s  
R i ve r  ( F i gure 2 . 3 ) .  Addi t i ona l l y , port i on s  o f  the Connecti cut  R i ver pro v i de 
opportu n i t i e s  fo r e i ther  d ay o r  overn i ght canoe  tr i p s ; these r i vers  are ra n ked 
C l as s  I I  and I I I  wate rs ( i . e . , easy and i ntermed i ate degrees of d i f f i c u l ty ,  
re specti ve l y )  accord i ng to  the  I nternat i o n a l  R i ver C l a s s i f i cat i o n  Sys tem 
( De lo rme P ub l . C o .  1981a ) .  

C ro s s - c o untry s k i i n g and h u nt i ng are the two most p op u l a r wi nter sports 
i n  the are a  ( V t .  Age ncy E nv i ro n .  C o n s e r v .  1980 ) . Two we l l - known s k i tour i ng  
cente rs i n  the  study area  are l ocated near  East  B u rke and  another  i s  at Peacham 
( De lo rme P ub l . C o .  1981a ) . A l s o ,  down h i l l  s k i i ng i s  ava i l ab l e  at East  B u rke 
and  Lyndonv i l l e .  Mo st c ro s s - c o untry s k i i ng occurs  i n fo rma l ly o n  both  p r i vate 
and p ub l i c l ands . I n  paral l e l  wi th s k i i ng acti v i t i e s , parti c i pat i o n i n  s n ow­
mob i  1 i n g  has  i nc reased  i n  recent ye ars and i s  ra n ked as the seve nth mo st  
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pop u l ar  wi nte r  recreati o n a l  acti v i ty i n  Vermo nt  (Vt .  Age ncy E nv i ro n .  Conserv . 
1978 ) . The  l ev e l  o f  s n owmob i l i ng i s  a l s o  h i gh i n  N ew Hamp s h i re ( Q u i n n  1982 ) ; 
the B u reau  of  Off  H i ghway Veh i c l e s  sponsors  and  mai nta i ns  trai l s  i n  n umero u s  
areas throughout t h e  state ( De lorme P u b l . Co . 1981b ) .  

3 . 2 . 6 Res i denti a l , Comme rc i a l , and  I ndu s tri a l  

Deve l opme nt  i s  bas i ca l l y  conce ntrated i n  the s o uthern p o rt i o n  o f  the 
study a rea i n  the Vermont  towns  o f  Granby , Concord , Waterford , and  St.  J o h n s b ury 
and  the N ew Hamp s hi re towns  of  L i tt l eton and  Mon roe ( F i gure 2 . 2 ) .  Vermont has  
tradi t i o na l l y  de f i ned  an  urban area a s  a town or  c i ty h av i ng a p op u l ati o n  of  
5000 pe rsons  o r  greate r (Vt .  Age ncy E n v i ro n .  Conserv . 1978) . C urre nt l y ,  the 
o n l y town s wi th i n the study area wi th a pop u l ati o n  of  more than 5000 are 
St .  J o h n s b u ry ,  Vermont , and  L i tt l eto n ,  New H amp s h i re ( F i gure 2 . 3 ) ; the o n l y  
addi t i ona l  town i n  Vermo nt  that i s  predi cted  t o  have a pop u l ati o n  greater than  
5000  by  the year 2000  i s  Lyn do n .  L i tt l eton i s  the l argest  c ommu n i ty i n  the 
s outhern p o rt i o n  o f  the study are a .  T he re i s  c on s i derab l e  re s i de nti a l  and 
commerc i a l deve l opme nt i n  the center o f  the L i tt l eton are a  and a l o ng the maj or  
roadways  near the area  ( E R ,  V o l . 2- - p .  44 ) .  Res i denti a l  growth has  occ u rred 
east o f  L i tt l e to n  i nto Beth l e hem a nd s outh to L i sbo n .  T he re i s  a l s o  scattered 
res i denti a l  deve l opme nt northwest  of the commu n i ty .  Moore and Comerford 
Reservo i rs ,  owned by New E n g l and  Power Company , form a l arge p owe r generat i o n  
and  transmi ss i on comp l ex w i th i n the towns o f  L i ttl eton and  Mo nroe . 

There are a n umbe r  o f  second  o r  vacat i o n  homes s c attered througho u t  the 
s tudy area . Most  of these  h ome s are l ocated a l o n g  l ake s h o re l i ne s  and r i vers  
o r  i n  s k i areas and  excepti ona l l y  sce n i c  o r  p i cturesque  v i l l age s .  I n  1973 , 
E s s e x  County had approxi mate l y  1200 second  homes , and  Ca l edo n i a Cou nty had 
approxi mate l y  1400 second  homes (Vt.  Agency E nv i ro n .  Conserv .  1978 ) . Grafto n 
Cou nty c ontai n s  1500 to 2000 second  home s . 

T he maj ori ty o f  the study area i s  p art o f  the Northeastern  Vermo nt Deve l op­
ment Assoc i at i on Regi o na l  P l a n n i ng Area , wh i c h  a l so i nc l ude s Or l eans  County .  
Th i s re g i o n  i s  o ften re ferred t o  a s  the N o rtheast  K i ngdom and i s  c h aracteri zed 
by an  overa l l l ow p op u l ati o n  dens i ty and rura l e n v i ronment that i s  heav i l y  
foreste d .  S uch  rural  areas , wh i c h  comp r i s e  a b o u t  77% o f  Vermo nt 1 s  l an d  area , 
are spec i f i c a l l y  noted for sparse s e tt l eme n t  p atterns  and  l arge l an d  owners h i p s .  
Deve l opme nt a n d  expan s i o n  o f  the s e  v i l l ages  a nd sma l l commu n i t i e s  ( pop u l ati on  
be l ow 2500 ) genera l l y  i s  neg l i g i b l e , except a l o ng l ake s h o res  and  maj or  tra n s­
portat i o n  route s . F i ve paper comp a n i e s  control  approxi mate l y  80% o f  the l and 
a l o ng the Proposed  Route . The fo�r l arge s t  pr i vate l an downers i n  the Northeast 
Ki ngdom are the St .  Re g i s Company , James Ri ver  Comp a ny , D i amond I nternat i ona l  
Company , and  I nte rnati o n a l  Paper  Company .  About 90% o f  these  l arge forest  
l andho l d i ngs  are l ocated i n  E s s ex County ( E R ,  Vo l . 3- - p .  46 ) .  Smal l e r fore s t  
manageme nt  comp a n i e s i n  the area i nc l ude Washb urn , Georg i a Paci f i c ,  and  Bo i s e 
Cascade . 

Of those  towns traversed  by the P roposed  Route , o n l y  Norto n , Brunswi c k ,  
Concord , Wate rford , L i ttl eton , and  Monroe have e i ther a mun i c i pa l  deve l opme nt/ 
l and- use  p l an ,  s ubdi v i s i on regu l at i o n s , or  zon i ng  l aws . I n  genera l , the 
de s i gnated uses  or d i stri cts i nc l ude rura l /re s i denti a l , l akes hore and s treamb an k ,  
agri c u l tural  a nd forest , and  i ndustri a l - comme rc i a l . Land- use  p l a n s  for  the 
study area i nd i cate that the patte rn o f  future dev e l opme nt wi l l  be  s i m i l ar to 
that of the p a s t .  Current deve l oped areas may expand s l i ghtl y ,  but  muc h o f  
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the  l and wi l l  rema i n  fo rested . Accord i ng to  rea l tors i n  S t .  J o h n sb u ry ,  
fo re s t l and i n  E s s ex County s e l l s  fo r abo ut $250 to $300  per  acre ( ER ,  Vo l . 3 - ­
p .  49 ) .  I n  1980 , the average p r i ce o f  re s i dences i n  t h e  town s i n  E s sex C o u nty 
that wou l d  be  traversed o r  i n  c l o s e  p rox i m i ty to the transm i s s i on l i ne corri do r 
ranged from $7 , 000  to $ 34 , 500 ( ER ,  Vo l . 3- - Exh i b i t  3 - 25 ) .  

A l l the l and that wou l d  be  occup i ed by the termi n a l  s tat i o n  i s  owned by 
the N ew E ng l and  P ower Company . U nder the Mon roe Zon i ng O rd i nance o f  1979 , the 
area i s  des i gnated as  a rural  zone ( ER ,  V o l . 1- - p .  3 4 ) . Land adjacent  to the 
s i te i s  dom i nated by e l ectr i c  generat i o n  and tra n sm i s s i on fac i l i t i e s ( e . g . , 
Comerford Dam S ub s tat i o n  transmi s s i on l i ne s ) .  The c l o sest  res i dences are 
l ocated a l o n g  State Route 135 , approxi mate l y  6 10 m ( 2000  ft )  from the p roposed 
s i te ,  and  a total  of  s i x  res i dences  are l oc ated wi th i n approxi mate l y  1 km 
( 0 . 5  m i ) o f  the s i te ( ER ,  Vo l .  1- - pp . 34 and  42 ) .  

3 . 2 .  7 Natura l  Areas  

N o ne of  the P r i mary Natura l Areas  i dent i f i ed by the Vermont N atural  Areas 
Project  ( VNAP )  a re l ocated i n  the v i c i n i ty of the p roposed  New E n g l and/Hydro­
Quebec  transm i s s i on l i ne ri g ht- o f-way ( V t .  Agen cy E nv i ro n .  C o n s e rv .  1978 ) . 
Moose  Bog , a 133-ha  ( 3 30 - ac re ) s i te l oc ated i n  E s s ex County ,  we st  o f  the 
P roposed Route , i s  i nt l  uded i n  the Ve rmont  F ragi l e  Areas  Reg i s try and the 
U n i que  Wi l d l i fe Ecosystem P rogram admi n i stered  by the U . S .  F i s h  and Wi l d l i fe 
Serv i ce ( 1979 ) . 

Moose  Bog i s  a peat bog  and  a hab i tat fo r b i rd ,  mamma l , a nd p l ant spec i es 
o f  v e ry restr i cted d i stri b ut i o n  i n  the s tate o f  Vermont  ( Vt .  Agency Env i ro n .  
Conserv .  1982 ) . The bog  i s  c urrent l y  owned by the Vermont F i s h  and  Game 
Departme nt . Vermont  natural  areas i n  the v i c i n i ty o f  the p roposed  transm i s s i on 
l i ne ri ght- o f-way have been  i denti fi ed  by the App l i cant (Tab l e  3 . 2 ) .  

The neare s t  s i gn i f i cant  natu ra l  a rea near  the New Hamp s h i re port i o n  o f  
the study a rea , as  s e l ected by the adv i s o ry comm i ttee o f  t h e  S o c i ety f o r  the 
P rotect i o n of  New Hamps h i re Forests , i s  Franco n i a  Notc h , a reg i s tered N at u ra l  
Landmark  l ocated i n  Grafton County 3 5  km ( 22 m i ) s outheast o f  t h e  Proposed  
Route ( N . H .  Dep . Resour .  Eco n .  Dev . 1977 ) .  The New  Hamp s h i re O f f i ce o f  State 
P l a n n i ng recog n i zes  8 p r i vate l y  owned and  78 pub l i ca l l y  owned natura l  areas i n  
Coos and G rafton counti e s  ( Fo rest  Res o u r .  Comm . 1980 ) . O n ly one  a rea i s  near 
the New H amps h i re porti o n  o f  the s tu dy are a :  Ai rpo rt Mars h , a s tate wi l d l i fe 
management area l oc ated i n  the town of  Wh i te fi e l d ,  about 3 0  km ( 19 m i ) 
northeast  o f  the P roposed  Route . Othe r l oc a l  natural  areas a re the Roc ks and  
B retz fe l der s i te s , conse rvat i o n  educat i o n  a reas  i n  the town of  Beth l ehem ; and  
the  Gre a s o n  and  B radl ey p ropert i e s  ( town of  D a l ton ) , and  the Forbes/Mart i n 
p rope rty ( town o f  S ugar H i l l ) ,  wh i c h  are c o n s e rvat i o n  eas ement areas . Recog­
n i zed  u n u s u a l  p l ant  c ommu n i t i es occur  i n  the L i tt l eton Wi l df l ower P re s e rv e , 
town o f  L i tt l eto n , a nd Spau l d i ng Swamp , town o f  Wh i te f i e l d .  Add i t i o na l l y ,  the 
N ew Hamp s h i re O f f i ce of C omp re h e n s i ve P l a n n i n g  c l as s i f i e s  wetl ands , steep 
s l opes , and  f l oodp l a i ns as  future c o n s ervat i o n  l ands where dev e l opment s ho u l d  
be 1 i m i ted becau s e  o f  natura 1 res o u rce  feat u re s  and  other  e n v i  ronmenta 1 
cons i derat i o n s  ( ER ,  Vo l 2 ) .  

3 . 2 . 8  Ai rports , Nav i gat i o n  Route s , and  Tra i n i ng Areas 

W i t h i n the Vermont porti o n  of the study are a , a i rpo rts a re l oc ated near  
St .  J o h n s bu ry and  I s l and P o nd , and  a sma l l pr i vate l and i ng str i p i s  l oc ated 



Tab l e  3 . 2 . Natural  Areas of  Vermon t  i n  the V i c i n i ty o f  the P roposed  N ew E ng l and/Hydro-Quebec 
Tra n s m i s s i on L i ne R i ght- of-Way 

I nventory 
Natural Area N umbe rt 1 S i g ni f i cance Level 

F e rdi nand Bog V0009 Local /State 

Brousseau Mt . Lod u s  S l opes V0262 Local /State 

L i ttl e Ave r i l l  Lake Beach V0280 Local /State 

Mud Pond V0266 Local /State 

V i ctory Bog V0841 Local /State/Reg i o nal  

Averi l l  Lake V0368 Local /State 

Concord Sugar Map l e- Beech Forest V0395 Loc a l /State/Re g i onal 

Gore- Sab l e-Monadno c k  Wi l derness 

East-We s t  Mts . Wi l de rne s s  

Ump i re- Temp l e  Mts . W i l derne s s  

Notch P o n d  B rook Deeryard 

Paul  Stream Deeryard 

Rogers B roo k Oeeryard 

Lee ' s H i l l  Deeryard 

Bog Brook Deeryard 

N u l hegan Deeryard 

V0952 

V09 53 

V0054 

V0740 

V0741 

V0742 

V0743 

V0744 

V0745 

Local /State/Re g i onal 

Local /State/Re g i onal 

Local / State 

Local 

Local 

Local 

Local 

Local 

Local /State 

t 1  Numbe rs f rom the Ve rmont Natural Areas I nventory . 

Source : ER (Vol . 3 ) . 

Area 

Hectares Acres Locat i on ( Towns ) 

332 820 F e rd i nand 

Norton , Averi l l  

Ave r i l l  

Grandby 

V i ctory 

150 370 

2 4 

32 80 

405 1000 

518 1280 A veri  1 1  , No rton 

Concord 57 140 

4045+ 

4045+ 

4045+ 

162 

283 

202 

162 

690 

4045+ 

10000+ Av erys Gore , Averi l l , Lewi s ,  
F e rdi n and B l oomf i e d ,  
Remi ngton , Brunswi c k  

10000+ F e rdi nand , Brunswi c k ,  
Mai dstone , Grandby , 
East Haven , Newark 

10000+ V i ctory , Lunenburg , Concord 

400 F e rd i nand , Brunswi c k  

700 F e rd i nand , Mai dstone 

500 V i ctory , Grandby 

400 V i ctory 

1700 V i ctory 

10000+ Lewi s ,  B r i ghto n ,  F e rdi nand , 
B r unswi c k ,  B l oomfi e l d  

w 
I 

\.0 
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near the v i l l age o f  N o rton ( E R , Vo l . 3 - - p .  125 ) . An  a i rf i e l d  i s  a l s o  l ocated 
i n  L i tt l eto n , New Hamp s h i re ( De lorme P u b l . C o .  1981b ) .  A m i l i tary tra i n i ng 
route ( I R-800 ) cro s s e s  ove r the Proposed Route n o rth o f  Gra n by . A l ow- a l t i tude 
fede ra l a i rway ( V- 104 ) crosses  over the proposed l i ne  near M i l es P o n d .  A 
M i l i tary Operati o n s  Area ( Ya n kee One , MOA ) i s  l ocated i n  the s outhern porti o n  
o f  the study area ( U . S . Dep . Comme r .  1982 ) .  

3 . 2 . 9  F ERC- L i censed  Lands  

Where the Proposed  Ro ute cro s s e s  the Con nect i cut R i ve r ,  the l ands  are 
owned by New E n g l and  Powe r Company u nder a l i cense  from the Federa l Ene rgy 
Reg u l atory Comm i s s i on ( FE RC ) . The propo sed  l i ne wou l d  para l l e l  ex i st i ng  
tra n sm i s s i o n l i ne s  for a d i stance  o f  approx i mate l y  4 . 0 km  ( 2 . 6 m i ) o n  F ERC­
l i ce n s e d  l ands . I n  add i t i o n  to the tra n sm i s s i on l i nes , nearby F ERC- l i censed 
l ands  c o nta i n  power generat i o n  fac i l i t i e s  a s s o c i ated w i th the Come rford and  
Moore  re servo i rs .  The F E RC l ands  that have not been  devoted to re servo i r  
fac i l i t i e s are p redom i nate l y  ha rdwoo d  wood l and . 

3 . 3 HYDRO LOGY , WATER QUA L I TY , AND WATER U S E  

3 . 3 . 1 S urface Water 

F rom the northern b o rder o f  Quebec  and  Vermont at Norton to i t s  s outhern 
term i n u s  at the c o nve rter term i na  1 ,  the prefe rred tra n sm i s s i on 1 i ne  route 
s u cce s s i ve l y  traverses  the  fo l l owi ng  waters h ed s : the eastern u p l ands  of the 
Connect i c ut R i ve r ;  the  N u l hegan  R i ve r  wate rs hed , between  i ts East and  B l ac k 
B ranches , cros s i ng the ma i n  stem o f  the r i ve r  i n  the v i c i n i ty o f  the Route 105 
b r i dge i n  the town of  B l oomf i e l d ;  the upper reach e s  of  a port i o n  of  the  
Connec t i c ut R i ve r  waters hed , dra i ned by Notch  Pond  B ro o k ;  m i nor  up l and  b ro o ks 
f l owi ng  i nto Pau l Stream ; a nd the extreme eastern  port i o n  o f  the Connect i cut 
R i ver  watershed i n  the towns o f  Lunenburg , C o nc o rd , and  Waterfo rd ( F i gure 2 . 3 ) .  
The P ropo sed Route succe s s i ve l y  c ro s ses  the streams and  r i vers  1 i sted i n  
Tab l e  3 . 3 .  Sm i th B roo k ,  a permanent stream , wi nds through  the  v i c i n i ty o f  the 
propo sed  converter term i na l  from a smal l permanent p o nd 0 . 8 km ( 0 . 5 m i ) s outh­
we st  of the s i te .  

L a ke s  o r  ponds  near the route i nc l ude Notch Pond  and  South  Ame r i c a  P o nd 
i n  Ferd i nand , Mud Pond  i n  Granby , M i l es Pond  i n  Concord , Moore Reservo i r  i n  
Concord and  Waterfo rd , and  Comerford Res e rv o i r  i n  Mon ro e  and  L i tt l eto n .  The 
p r i  n c i pa 1 great wet 1 and  systems ( compl exes of  swamp s , mars he s , bogs , open  
wate r , and  wet woods ) near the Proposed Route  i nc l ude the Yel l ow Bog  i n  the  
town of  Lewi s and  adjacent  towns and  V i cto ry Bog  in  the  town of  V i cto ry .  The  
proposed  corri dor  s k i rts  Ferd i nand  Bog  i n  Ferd i nand  and  Moo s e  Bog  i n  Ferd i nand 
and B r u n swi c k  ( E R ,  V o l . 3 ) .  

I n  Marc h 1978 , the Vermont Wate r  Qua l i ty Standards we re adopted by the 
Wate r Re s o u rces  Board.  T he s e  standards are i n  the p roces s  of b e i ng  rev i ewed 
and rev i sed , as are the federal  reg u l at i o n s  govern i ng water qua l i ty s ta ndards . 
Wi th i n  the Vermo nt port i on o f  the study area , segments o f  the C l yde and  Barton 
r i vers , the l ower ha l f  of the Moose R i ve r ,  the Wate r Andri c ,  and  the P a s s umps i c  
R i ver  and  i ts East Branch  have been  c l as s i f i ed u nder the 1978 s tandard s  a s  
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e i ther  C l a s s  B or  C l a s s  C waters . *  I n  northeaste rn Vermont , the  maj o r  type o f  
water p o l l ut i o n  i s  attr i b utab l e t o  nonp o i nt s o urce p o l l uti o n  re s u l t i ng  from 
s i l v i c u l tu re acti v i ti e s .  T i mber  harvesti ng i ncreases  the rate o f  s o i l e ro s i o n  
and  i nc reases  the  l ev e l s o f  turb i d i ty and  s i l tati o n  o f  l oca l waterway s .  Not 
a l l s treams wi th i n the study area have been  s egme nted , c l as s i f i ed ,  o r  mo n i tored 
and c hemi ca l  ana l ys i s  of  the u nc l a s s i f i ed s treams i s  extreme l y  l i m i te d .  These  
s treams are a s s umed to b e  meeti ng a l l app l i cab l e  water q ua l i ty standards 
because  they are not rece i v i ng p o i nt  s o urce p o l l uti o n  d i s charges and nonp o i nt 
p ro b l ems  are b e l i ev e d  to be  l i m i te d .  T h u s , they wou l d p robab l y  b e  C l a s s  A o r  
C l a s s  B waters  ( V t .  Agency E nv i ro n .  Conserv . 1982 ) .  

Except for  t he Connecti c u t  R i ver , the l ower ha l f of  the  Ammono o s uc R i ve r , 
and  the f i na l  reaches  of  the  I s rael  and  J o h n s  r i vers--wh i c h are c l a s s i f i ed a s  
C l a s s  C wate rs - - a l l r i vers  wi t h i n t h e  N ew Hamp s h i re porti o n  of  t h e  s tudy area 
are c urrent l y  meet i ng  the goal  of  f i s ha b l e/swi mmab l e  water qua l i ty ( C l a s s  A or 
C l a s s  B)  as we l l a s  s tate water q ua l i ty standards ( N . H .  Water Supp l y  P o l l ut .  
Ce ntro l Comm . 1980 ) .  The maj or  cause  for  ri ver  systems not meeti ng  s tate 
water qua l i ty s tandards i s  the d i s charge of i nadequate l y  treated mu n i c i pa l  and  
p aper- m i l l  wastes as  wel l a s  s u spected degradati o n  caused  by urban  agri c u l tural  
and  s i l v i cu l tura l  s tormwater runoff . The N ew Hamp s h i re Water Supp l y  and  
P o l l ut i o n  Co ntro l Comm i s s i o n i s  resp o n s i b l e  for p l a n n i n g  and  i mp l eme ntati o n  of  
water q ua l i ty protect i o n  i n  N ew Hamp s h i re .  

F l oods  may occur  i n  any month o f  the year a l though  t hey occur  most  
frequent ly  i n  the spr i ng  a s  the  res u l t o f  heavy p rec i p i tati o n with  s nowme l t . 
F l ood i ng occ urs  fa i r l y  often  dur i ng  spr i ngme l t i n  smal l er s treams a n d  tri b u­
tari e s , and  i s  us u a l l y  wo rse ned by the format i o n  of  i ce j am s .  F l ood i ng o n  
mai n s treams occurs  l es s  f requent ly  because  o f  n atural  a n d  man-made regu l at i o n  
from l akes or  reservo i rs .  Local i zed storms  occur  rare l y  but  c a n  cause  
destruct i v e  f l oodi ng i n  brooks  and  sma l l s treams . 

3 . 3 . 2  G ro u ndwater 

Wi t h i n the s tudy area , Pa l eozo i c  c rystal l i ne i gn e o u s  and  metamorp h i c 
roc ks form the major  c o n s o l i dated roc k  aq u i fers . Reported y i e l ds o f  s everal  
bedroc k wel l s  range from 0 . 06 to  6 L/s ( 1  to 100 gal /mi n ) ; medi a n  y i e l ds are 
from 0 . 2 to 1 L/s (3  to 16  ga l /mi n )  ( Hodges and  Butterf i e l d 1967 ) .  Uncon­
s o l i dated s and and  grav e l  aq u i fers  occ ur  i n  maj o r  s tream v a l l eys  s uc h  as  the  
N u l hegan- C l yde Val l ey .  I n  the  N u l hegan Val l ey ,  grou ndwater f l ow i s  rap i d  i n  

* C l a s s  A - Waters are of  the  h i ghest  q u a l i ty a n d  are p otenti a l l y  acceptab l e  
for water supp l y  u s e s  after d i s i nfecti o n .  

C l a s s  B - Waters  are co n s i dered s u i tab l e  f o r  swi mm i ng  a n d  other recreati o n a l  
u s e s , for  i rr i gati o n  and  cattl e water i ng ,  for  g o o d  f i s h  hab i tat , and  for  u s e  
a s - p u b l i c  water s upp l y  w i th  p roper treatmen t .  

C l a s s  C - Waters a re s u i tab l e  for recreati ona l  boati ng , i rr i gati o n  o f  crops  
not  used for c o n s umpt i o n  w i thout cook i ng , hab i tat for  w i l d l i fe and  for common 
food and  game f i s he s  i nd i genous  to the regi o n , and  s uc h  i ndustr i a l  u s e s  a s  
a r e  co n s i s tent  wi th other c l a s s  u se s . 
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the grave l  a q u i fe r ,  and  we l l s  may y i e l d over  6 L/s ( 100 gal /m i n ) .  Y i e l ds o f  
l es s  than 0 . 06 L/s ( 1- 2  ga l /m i n )  are c ommo n  for p r i vate we l l s  dri l l ed i nto the 
t i l l  s o i l adj acent to the Prop o s ed Route ( E R , Vo l . 3 ) .  

I n  New Hamp s h i re ,  wate r q u a l i ty cr i te r i a for s u rface water app l i e s to 
groundwater .  The converte r te rm i na l  wi l l  obta i n  neces s ary wate r supp l i e s from 
the L i tt l eton Wate r and L i ght Company , wh i ch rece i ve s  i ts wate r from the Ga l e  
R i ver  and  a groundwater we l l  i n  the Connect i cut  R i ve r  bas i n .  I n  genera l , 
grou ndwate r i n  the C o n nect i cut  R i ve r  bas i n  i s  o f  good to exce l l e nt q ua l i ty ;  
has  a l ow b acte r i a l  count , l ow conce ntrat i o ns  o f  d i s s o l ved s o l i ds , and  no 
s u s pe nded matte r ;  and  i s  general l y  s o ft (0 to 60  mg/ L o f  hardne s s )  o r  mode r­
ate l y  hard ( 6 1  to 120 mg/ L )  ( N . H .  Water S upp l y  P o l l ut .  Co ntro l Comm . 1979 ) .  

3 . 4  ECO LOGY 

3 . 4 . 1 Terre s tri a l  

3 . 4 . 1 . 1 Vegetati o n 

The l oca l  fore s t  types  o f  Vermont are grouped i nto seven  maj or  forest  
types  because  of  common eco l og i ca l  re l at i o ns h i ps , co n s i derab l e  i nterm i ng l i ng 
o f  spec i e s  i n  tran s i t i o n areas betwee n  type s ,  l i m i ted d i str i b u t i on  o f  s ome 
l oca l  type s ,  etc . Of the seven  maj o r  fore s t  type s ,  s i x  are rep resented i n  
E s sex and Ca l edo n i a  c o u nt i e s , Vermo n t .  Two add i t i ona l  forest type s  are found  
in  Grafto n County ,  New Hamp s h i re ( Ki ngs l ey 1976 ) . These  forest type s  are 
desc r i bed  i n  Appe n d i x  B .  The map l e/beech/b i rc h  fore s t  type i s  the most exte n­
s i ve o f  the maj or  fore s t  type s  occurri ng  i n  E s sex , Ca l edon i a ,  and  Grafton 
c o u nt i e s- - about  50 , 42 and  44% , re spect i ve l y , o f  the tota l commerc i a l  t i mber­
l and i n  the three count i e s .  The s p ruce/f i r  fore s t  type compri s e s  about  30 , 
25 , and  22% o f  c ommerc i a l t i mber l ands  o f  Ca l edon i a ,  E s sex , and  Gra fto n count i e s .  
The re l at i ve exte nt o f  the wh i te a n d  red p i ne fore st  type wi th i n  commerc i a l 
t i mber l a nds o f  Ca l edon i a ,  E s sex , and  Grafton count i e s  i s  about  13 , 12 , and  14% 
respecti ve l y .  

As i de from the comme rc i a l t i mberl ands , add i t i o n a l  fore s ted areas o f  
Ca l edon i a ,  E s s ex , a n d  Grafton c o u nt i e s  are c l assed  as  noncomme rc i a l  forest l ands-­
about 1 . 0 ,  0 . 2 ,  and  9 . 0% o f  the  three  count i e s , re spect i ve l y .  The noncomme rc i a l 
category i nc l udes  product i ve fore st l ands , w i thdrawn from the forest re source 
base for spec i a l u s e , and  n o np roduct i ve fore s t ;  the l atte r typ i ca l ly  occurs on 
roc ky r i dges and  i n  wet l and  e n v i ronme nts . Most o f  the other vegetat i o n types 
occurr i ng  i n  Ca l edon i a , E s s ex , and  Gra fto n c o u nt i es are re l at i ve l y  nonde sc r i pt 
i n  c haracte r .  For  examp l e ,  13% o f  Ca l edo n i a  County i s  c l as s i f i ed as  c rop l and  
( U . S .  Bur .  Ce n s u s  1977 ) . The percentage o f  c rop l and i n  E s s ex and  Grafton 
c o u nt i es i s  about 3% eac h .  Vegetat i on type s  a s s oc i ated wi th i ndustri a l , 
commerc i a l , and  re s i de nt i a l  l and u s e s  are a l so  o f  no ndes c r i pt c haracte r .  

3 . 4 . 1 . 2 Wi l d l i fe 

The Proposed  Route traverses  wi l d l i fe hab i tat rang i ng from remote forests 
i n  the n o rth to fore s t  i nterspersed wi th act i ve and  i nact i ve farm l and  i n  the 
v i c i n i ty of  the corri dor ' s  s outhern segments ( ER ,  Vo l s .  2 & 3 ) .  The route i s  
characte r i zed by w i l d l i fe a s s o c i ated wi th b o rea l  fore s t  to the north and  east  
and by  w i l d l i fe o f  the  n o rthern ha rdwoods  to the  south  and we st  ( U . S .  Dep . 
Ene rgy 1978 ) . 
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Amo ng spec i e s more preva l e nt i n  the northern port i o n s  of  the route are 
furbearers s u c h  as  b l ac k  bear ( Ursus  ame r i canu s ) ,  marten ( Marte s amer i cana ) , 
Canada l ynx  ( Lynx c anade n s i s ) , bobcat ( Lynx rufus ) , and s nows hoe  hare ( Lepu) 
amer i c a n u s ) .  Game spec i es o cc u rr i ng i n  the north  i nc l ude moos e  ( A l ces  a l ce s  
and  s everal  spec i e s o f  wate rfowl ( U . S . Dep . Energy 1978 ) . Spruce  gro u s e  
( Ca n ac h i te s  canade n s i s )  may a l s o  be  found  i n  app rop ri ate hab i tat i n  t h e  northern 
po rti o n s  o f  the route . 

I n  the s o uthern  port i o n s  of  the  route , s u c h  furbeare rs a s  l o ng-ta i l ed 
wea s e l  (Muste l a fre n ata)  and  m i n k  ( M u s te l a v i s o n )  are mo re preva l e nt ( U . S .  Dep . 
Ene rgy 1978) . Woo d  d u c k  ( A i x spo n s a )  a n d  wh i te- ta i l ed deer ( D ama v i rgi n i ana ) 
are game spec i es that become more preva l ent  i n  the so uthern porti o n s  o f  the 
ro ute . 

Wh i te-tai l ed deer i s  the  most i mportant game spec i e s i n  the  reg i on (God i n 
1977 ; Ha l l s  1980 ; C . H .  W i l l ey 1982 ) . I t  i s  of  part i c u l ar  i mportance to th i s  
spec i es that overwi nter i ng  hab i tat be  ava i l ab l e  i n  order to s u rv i ve the harsh  
wi nte rs . D u r i ng wi nter , wh i te-tai l ed deer  tend  to  c o ngregate i n  deeryards , 
wh i c h  prov i de a s o u rce o f  fo rage and  s h e l ter from co l d  and  s now . Deeryards 
are characteri zed by the p re s ence  of a dense  cover  of co n i fe rs . The s ame 
areas tend to be  u sed  as  deeryards from year to year , a l though  the i nten s i ty 
o f  u s e  var i e s . Wi th i n  the  study are a , there are approxi mate l y  16 , 000 ha  
(40 , 000 acres ) o f  act i ve and  h i stor i ca l  deel'yards that have  been  i de nt i f i ed by 
the New E n g l and  N atu ral Res o u rces  Center and  the  Vermo nt  F i s h  and  G ame Depart­
ment  ( Kl u nder As s o c .  1981 ) . The  Proposed  Ro ute c ros s e s  up to 10 km ( 6  mi ) of  
known act i ve and  h i s to r i c a l  dee ryards ( E R ,  Vo l . 3 --App . B . D ) .  The  corri dor 
cro s s e s  the  eastern edge o f  an  exte n s i ve deeryard a s s oc i ated wi th Ye l l ow Bogs  
i n  the towns  o f  Lewi s ,  B l oomf i e l d ,  and  Brunsw i c k . The  ro ute p a s s e s  0 . 25 km 
( 0 . 2 m i ) wes t  o f  the  edge o f  a smal l e r deeryard at the  base  o f  Wes t  Mountai n 
and the  easte rn edge o f  a yard s o uth of  Granby V i l l age . The  route trave rses  
two deeryards o n  the  western s h o re o f  Moore Reserv o i r where i t  para 1 1  e 1 s 
ex i st i ng ri ghts- of-way for  115- and  34- kV transm i s s i o n 1 i nes .  No  deeryards 
are trave rsed w i th i n  the New H amp s h i re port i o n  of the s tu dy area ( E R ,  Vo l . 2 - ­
Exh i b i t  2 - 62 ) .  

3 . 4 . 2  Aquat i c  E n v i ronment 

The 37 permanent stre ams to be cros sed ( sp a n ne d )  by the p roposed  trans­
mi s s i o n l i ne are l i sted i n  Tab l e  3 . 3 .  Most  stre ams i n  the  area are c o l dwater 
trout streams . Genera l l y ,  good to exce l l ent trout stre ams have the  h a b i tat 
c haracteri s t i c s  g i ven  i n  Tab l e  3 . 4 . Trout stre ams must  a l s o  mai ntai n tempe ra­
tures  adequate to meet req u i rements for s u rv i v a l  and rep roduct i o n ( T ab l e  3 . 5 ) . 
Severa l l a ke s  and  p o nds  a l s o  occur  near the ro ute ( Sect i o n  3 . 3 . 1 ) .  These  
hab i tats p rov i de c o l dwater and/or warmwate r f i s heri e s . For examp l e ,  Notch 
Pond  and  S o uth Ame r i c a  Pond conta i n  eastern bro o k  tro ut  ( Sa l ve l i n u s  font i na l i s ) ;  
and  Moo re Reserv o i r conta i ns  bro o k  trout , brown tro ut ( Sa l mo trutt a ) , rai nbow 
tro ut ( Sa l mo gai rdne ri ) ,  b rown b u l l head ( I ctal u rus  nebu �) . smal l mouth bass  
( M i c ropte rus do l om i e u i ) ,  wa l l eye p i ke ( St i zoste d i on  v i tre um ) , c ha i n p i c ke re l  
( E sox  n i ge r ) , and  yel l ow perch  ( Perea f l avesce n s ) (Vermont and  New H amp s h i re 
F i s h  and  Game Departme nts 1982--pers o n a l  commun i cati o n ) .  H owever , due to 
oxyge n dep l et i o n that occ urs i n  Moore Reservo i r ,  the trout spec i es are gener­
a l l y  c o n f i ned to the v i c i n i ty o f  tri b utary streams to the  reservo i r . 
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Tab l e  3 . 3 .  Streams to be  Cro s sed i n  Ve rmo nt a nd New H amp s h i re 
by the Proposed Ro ute a nd T he i r  Predom i nant 

Mun i c i pa l  
D i v i s i o n 

Norton 

Lewi s 

B l oomf i e l d 

Brunswi c k  

Ferd i nand 

Granby 

V i ctory 

Lunenberg 

Concord 

L i tt l eton 

Monroe 

Game F i s h  Spec i e s  

S t reamst 1 

Averi l l  Creek ( North B ranc h )  
Averi l l  Creek 
Number S i x  B ro o k  

T r i b u t a ry to Logger B r o o k  
T r i b u ta r i e s  to B l ac k  Branch o f  

N u l hegan R i ve r  

N u l hegan R i v e r  
T r i b utary to N u l hegan R i ver 
T r i butary to Notc h Pond B ro o k  

Notch Pond B r o o k  

East B r a n c h  o f  P a u l  S tream 
P a u l  S tream 
South Ame r i ca Pond S t ream 
Mad i s o n  B roo k 

F i tc h  Brook 
Stony B ro o k  
T o l ma n  B ro o k  
N o r t h  B ra n c h  Wi l k i e  Brook 
S o u t h  B r a n c h  Wi l k i e  B ro o k  
P o n d  B r o o k  

R o g e r s  B ro o k  
S u i to r  B r o o k  
S tream 
Hay H i l l  B roo k T r i butary 

Carr B r o o k  

Carr B r o o k  
M i l e s Pond B ro o k  
Roa r i n g  B r o o k  T r i butary 
Roa r i n g  B ro o k  
M i n k  B r o o k  
Jeep Tra i l  Brook 
H a l l s  B r o o k  

Connec t i c u t  R i ve r  

B i l l  L i tt l e  Brook 
T r i b utary o f  C o n ne c t i c u t  R i ve r  
Carter B ro o k  

Scarr i tt Brook 
S m i th B r o o k  

P redom i nant 
Game Spec i e st 2  

EBT* 
EBT* , LLS 
EBT 

EBT 

EBT 

EBT* , BT 
EBT 
EBT 

EBT* 

EBT* 
EBT* 
EBT* 
EBT 

EBT 
EBT 
EBT 
EBT 
EBT 
EBT 

EBT 
EBT 
EBT 
EBT 

EBT 

EBT 
EBT 
EBT , RT 
EBT , RT 
EBT , RT 

I n s i gn i fi cant 
EBT , RT* 

EBT** RT** 
BT* * ' 

'
C P ' SMB '  

YP , WP , BB 
EBT 
EBT 
EBT 

EBT 
EBT 

t 1  L i sted from northern start i ng p o i nt ( Ve rmo n t )  t o  e n d  o f  Proposed Route 
( New Hamp s h i re ) . Sourc e :  ER ( Vo l . 1 ;  Vol . 2 - - Exh i b i t  2-84 ; Vo l .  3 - ­
Ex h i b i t  3 - 1 5 ) . 

t2 EBT = eastern brook trout ; LLS = l a n d l o c ked s a l mon ; RT = ra i nbow t rout 
( s tee l head ) ; BT = brown trout ; C P  = c ha i n  p i c kere l ; SMB = sma l l mo u t h  b a s s ; 
YP = ye l l ow p e rc h ; WP = wa l l eye p i ke ;  BB = b rown b u l l head ; * = stoc ked 
( stoc k i n g  may actua l l y  occur i n  feeder p o n d s , e . g . , Notch Pond , Averi l l  
Ponds , South Amer i ca P o n d ) ; ** = occurrence p r i ma r i l y  need feeder s t reams . 
S o u rce s :  Delorme Pub l i s h i ng Company ( 1981a , 1981b ) ;  W i ghtman ( 1982 ) ; 
I n gham ( 1982 ) .  
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Tab l e  3 . 4 .  Hab i tat C haracter i s t i c s  o f  Trout Streams 

Factor 

Cover 

Sub strate 

Current 

Poo l /r i ff l e  rat i o 

Wi dth/depth rati o 

Hab i tat C haracte r i st i c s  Re l at i ve to 
Stream Rat i ng 

Good 

Moderate u ndercuts , 
o r  brus h , s tumps 

50% grave l 

Mode rate l y  vari ab l e  

75 : 25  o r  25 : 75 

Low 

Exce l l ent 

Exten s i ve u ndercuts , 
stump s , b r u s h  i n  
stream c l ose  to b a n k  

100% grave l , rubb l e  

Extreme l y  vari ab l e  
acro s s  c ha n ne l , wi th 
n umero u s  " edge s "  

N e a r  50 : 50 ,  wi th  good 
i nterspers i o n 

Very l ow 

So urce : G a l v i n ( 1979 ) . 

E astern brook  trout i s  the predomi nant  game spec i e s  i nh a b i t i ng most  
streams to be cro ssed  by the p roposed  l i ne , a l though  brown tro ut and  ra i n bow 
trout ( s te e l  head)  are a l s o  encou ntered i n  seve ra l  o f  the streams , e . g . , 
N u l hegan R i ver  and  Ha l l s  Broo k ,  respect i ve l y  (Tab l e 3 . 3 ) .  Perti nent  l i fe 
h i story data for  the s e  spec i e s are g i ve n  i n  Tab l e 3 . 5 .  Sa l mo n i ds are a n n u a l l y  
stocked i n  s ome o f  the streams o r  ponds  feed i ng  i nto the streams that wi l l  be  
traversed by the p roposed  tran smi s s i o n  l i ne ( Tab l e  3 . 3 ) .  Stoc k i ng  i s  done  to 
s upp l ement naturCl l reproduct i o n .  General l y , heavy trout f i s h i ng p re s s u re 
nece s s i tates c o n s tant re stock i ng ( Eddy and Underh i l l  1974) . 

The p r i nc i pa l  f i s her i e s  near the p roposed  term i n a l  s i te are the Come rford 
Reservo i r  o n  the Connect i cut  R i ver  and  the Connect i cut  R i ver  down stream o f  the 
rese rvo i r . I n  add i t i o n  to the p rev i o u s l y  ment i o ned spec i e s , these  hab i tats 
co u l d  be  ut i l i zed i n  the future for the Atl ant i c  S a l mo n  Resto rat i o n  Program 
( E R ,  V o l . 1--p . 44) , a j o i nt effort betwee n  the New Hamp s h i re F i s h and  G ame 
Department and  the U . S . F i s h  and  W i l d l i fe Serv i ce to restore Atl anti c s a l mon  
to the Co nnect i cut  R i ver ( E R ,  Vo l . 2- - p .  57 ) .  Except for  l andl oc ked s a l mo n , 
Atl ant i c  s a l mo n  have been  e s sent i a l l y  exti rpated from New E ng l and  due to 
po  1 1  uti on of s pawn i ng grounds  ( Thoms o n  et a l . 1971 ) . However , the water 
qua l i ty of many former s p awn i ng s treams has i mproved w i th  the i n i ti ati o n  of 
stri ct water q u a l i ty d i s c h arge l i m i tat i o n s , and seve ra l  of the s treams c o u l d 
meet the hab i tat req u i reme nts nece s sary for  s ucces s f u l  spawn i ng .  To  date , 
Atl ant i c  s a l mo n  have not been  stoc ked i n  the v i c i n i ty o f  Come rford Re servo i r . 
The N u l hegan R i ver  a nd P a u l  Stream drai nage areas are a l s o  candi date areas for  
future Atl a nt i c  s a l mon manageme nt  because  p re l i m i nary i nvest i gati o n s  i nd i c ate 
that these  a reas c o ntai n potent i a l  s pawn i ng a nd nursery hab i tat for the spec i e s 
(Wi g htman 1982 ) .  



Tab l e  3 .  5 .  L i fe H i story Aspects o f  the Maj o r  Sa l mo n i d s  i n  the V i c i n i ty o f  the P ro p o s ed Route 

Parameter 

Spawn i ng season 

Spawn i ng temperature 

Spawn i ng hab i tat 

Egg deve l opment 

Larva l deve l opment 

Therma l preference 

Therma l requ i rements 
for sat i s factory growth 

Therma l req u i rements 
for spawn i ng 

Food 

Other requ i reme nts and 
comments 

L i fe H i s tory Aspects o f  S a l mo n i d  Spec i es 

Brook Trout Brown Trout Rai nbow Trout 
( Sa l ve l i nus font i na l i s )  ( S a l mo trutta) ( S a l mo ga i rdneri ) 

Late s umme r to autumn. 

4 . 4- 9 . 4°C (40-49° F ) .  

Grave l beds i n  s h a l l ow 
[ us ua l l y  < 0 . 3 m ( 1 ft ) ]  
headwater streams or 
grave l l y l a ke s ha l l ows 
where spri ng upwe l l i ng 
and moderate current ex i s t .  

Hatch i n  50 t o  100 days 
(T0 dependen t )  wi th upper 
l ethal  T0 l i m i t  for 
deve l op i ng eggs �11 . 7°C 
( 5 3° F ) .  

Rema i n  i n  nest unt i l yo l k  
sac absorbed. Become 
free- swimm i ng when �38 mm 
( 1 . 5 i n )  l on g .  

14- 19°C ( 5 7 . 2-66 . 2° F ) .  

�20°C ( 68° F ) .  

�12 . 8°C ( 55° F ) .  

Aqua t i c  and terre s t r i a l  
i nsects , mol l us c s , 
c rus taceans , f i s h ,  and 
sma l l mamma l s .  

D i s so l ved oxygen m i n i mum 
of 5 ppm throughout yea r .  
Water m u s t  be free o f  
heavy s i l t ,  nox i ous gases , 
and other po l l utants . 
Upper l ethal  T0 range : 
21-26 . 6°C ( 69 . 8- 79 . 8° F ) . 

Late autumn to ear l y  wi nter.  

6 .  7 - 8 . 9°C (44-48° F ) . 

P r i ma r i l y  s h a l l ow ,  grave l l y  
headwaters . 

Hatch i n  40 to 70 day s .  
Eggs wi l l  deve l op norma l l y  
at T 0  u p  t o  10°C ( 50° F ) .  

Rema i n  i n  nest unt i l yol k 
sac absorbed. 7- day T L s o  
for sac f r y :  22-23°C 
( 1 7 .  6 - 7 3 .  4°F ) .  

�18 . 3 - 2 3 . 9°C ( 65- 75° F ) .  

Aqua t i c  and terre s t ri a l  
i nsects , c rustaceans , 
mo l l usc s ,  amph i b i ans , 
fi s h ,  and rodents . 

Can wi thstand l es s  
favorab l e  e n v i ronments o f  
of l ower s tream reac h e s .  
Upper c r i t i c a l  T0 �25°C 
( 7 7° F ) . M i n i mum d i s s o l ved 
oxygen to l e rance 4 . 5 ppm 
( s ummer) and 2-3 ppm 
(wi nte r ) .  

U s ua l l y  spr i ng .  

10 . 0-15. 5°C ( 50-60° F ) .  

Sma l l er tri buta r i e s  o f  the i r  
r i ve r  habi tat o r  i n l et or 
out l et streams o f  the i r  l a ke 
hab i ta t .  Spawn on f i ne 
gravel i n  r i f f l e s  above a 
poo l . 

Hatch i n  18 to > 100 days (T0 
dependent ) .  Upper T0 l i m i t  
�15 . 5°C ( 59 . 9°F ) .  

Become f ree- swi mm i ng 3 - 7  days 
after hatch i ng .  

Opti mum be l ow 21°C ( 69 . 8° F ) .  

�21°C ( 75° F ) .  

5 . 5- 13°C ( 4 1 . 9-55 . 4° F )  ( pe a k  
To ) .  

Zoop l ankto n ,  l arger 
crustaceans , i nsects , s n a i l s ,  
l eeches , f i s h ,  and f rogs . 

L i fe h i story characte r i s t i cs 
are h i gh l y  v a r i ab l e  depend­
i ng on l ocati on , type , and 
hab i ta t .  Can t o l e rate T0 
range o f  0 . 0-28 . 3°C ( 32-83° F ) .  

Sources : Scott and C ros sman ( 1973 ) ,  C a r l ander ( 1969 ) , Eddy and Underh i l l  ( 19 74 ) , and Bec ker ( 1976 ) .  

At l an t i c  Sa l mon 
( Sa l mo s a l a r )  

F a l l .  

Commences when T0 reach 
6 . 1°C ( 4 3° F ) .  

Tri butary s treams of 
l a kes . U s ua l l y  spawn i n  
g rave l l y  r i f f l e s  above 
or be l ow a poo l . 

Hatch by Apri 1 .  Eggs 
deve l op n o rma l l y  at T0 
up to 10°C ( 50°F ) .  

Rema i n  i n  nest � 1  month 
unt i l yol k sac ab sorbe d .  
S a c  fry med i an l et h a l  T0 
22-23°C ( 71 . 6 - 73 . 4° F ) .  

Aquat i c  and terre st r i a l  
i nsects and f i s h .  

Parr su c c umb to T0 
between 3 2 . 9 - 3 3 . 8°C 
( 9 1 .  2-92 . 8° F ) .  

w I 
........ 
en 
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Other  fi s h  spec i es e nc o untered i n  the s tu dy area i nc l u de s l i my s c u l p i n ,  
b l ac knose  dace , l o ngnose  dace , carp , l ongnose  s u c ke r ,  wh i te s u c ke r , c ommo n  
s u c ke r ,  a n d  vari o u s  spec i e s  o f  s h i ners , darters , a n d  s u n f i s h  ( MacMarti n 1962 ; 
ER , Vo l .  2- - Exh i b i t  2-44 ) . 

Deta i l ed c haracteri zati o n s  o f  the benth i c  macro i nvertebrates o f  the  
streams i n  the p ro j ect area are not avai l ab l e .  Because  most o f  the  s treams 
have hab i tat q u a l i ty capab l e  of s upport i ng tro u t , i t  i s  l i ke l y  that the s tream 
mai nta i n s  a produc t i v e  benth i c  commun i ty composed  o f  a d i verse  a s s emb l age o f  
i nvertebrate speci e s .  T h e  b e nthos  i s  probab l y  domi nated by caddi s f l i e s  (Tri ­
choptera ) , mayf l i es ( Ep h emeroptera ) , stonef l i es ( P l ecoptera ) , true f l i es 
( D i ptera ) , scuds  ( Amp h i poda ) , and  c l ams and  s na i l s  ( Mo l l u s c a ) - -wi th spec i es 
i nd i cat i ve of  good to pr i s t i ne  water qua l i ty condi t i on s  be i ng p rev a l e n t .  

3 . 4 . 3 Wet l ands  

Wet l ands  are systems where  the water tab l e  i s  u s ua l l y  at o r  near the  
s u rface or  where l and i s  covered by s ha l l ow water at  l ea s t  peri odi ca l l y  
( Cowardi n e t  a l . 1979 ) .  W i t h i n the  s tudy are a , wet l ands  are pr i nc i pa l l y  
mar s h e s  ( v egetat i o n  domi nated by gras s e s , reeds , r u s he s , s edge s , and  other 
nonwoo dy p l ants ) o r  swamps ( v egetat i o n  dom i nated by b u s he s  and  tree s ) .  Other 
wetl and  type s  present i nc l u de bogs , p ra i ri e s , and  ponds . The  proposed tra n s ­
m i s s i on l i ne  corr i dor c ro s s e s  o r  p a s s e s  n e a r  5 4  wet l ands  i n  Ve rmont  and  two 
wet l and  areas i n  N ew Hamp s h i re .  Deta i l ed i nformati o n  o n  the  wet l ands  i s  g i ve n  
i n  Appe ndi x  A .  

3 . 4 . 4  T h re ate ned a n d  Endangered Spec i es 

3 . 4 . 4 . 1 Vegetati o n 

Robb i n s  c i nquefo i l ( Potenti l l a  Robbi n s i a n a ) , s i l ve r l i ng ( Paro nyc h i a  
argyrocoma s var .  a l b i mo ntana ) , and  sma l l whor l ed  pogo n i a ( I sotr i a medeo l o i de s )  
are the o n l y  p l a n t  �axa i n  Vermont and  N ew H amp s h i re that are c urre nt l y  p ro­
posed  o r  l i sted  by  the  federal  gove rnme nt a s  threatened  o r  e ndangered ( Storks  
and C row 1978 ; U . S .  F i s h  Wi l d l . Serv . 1980 ; Nagy and  Ca l e f  1980 ; U . S . F i s h 
Wi l d l . Serv . 1982a , 1982b ; C row 1982 ) .  Robb i ns c i nquefo i l i s  restri cted to 
a l p i ne areas and i s  not found  a l o n g  the propo s ed transmi s s i o n  corr i do r  
( C ountryman 1978 ; Crow 1982 ) .  Smal l whor l ed  pogo n i a has  n o t  b e e n  found i n  any 
o f  the  towns through  wh i ch the P ropos ed Route p a s s e s  ( Co untryman 1978 ; Storks  
a nd C row 1978 ; C row 1982 ) . S i l ve r l i ng ,  found  i n  New Hamp s h i re ,  occurs  on  
montane l edges and  bare s l opes - - wh i ch do  not  occur near the P roposed  Route 
s ec t i o n s  i n  that s tate ( Storks and  Crow 1978 ; C row 1982 ) .  O f  the  2 3  N ew E ng l and  
taxa u n de r  rev i ew for  federal  l i s ti ng , o n l y  one- s i ded  pond  weed ( Potamogeton 
l ateral i s )  occurs  near the  Proposed Route ( U . S .  F i s h  W i l d . Serv . 1980 ; Crow 
1982 ) .  Th i s  spec i es i s  found  i n  q u i et ,  open ponds . 

The  App l i ca nt 1 s co n s u l tants found  18 taxa o f  rare p l ants  dur i ng 1981 and  
1982 s u rv eys  a l o n g  the P ropo sed Route ( Tab l e  3 . 6 ) .  A l l o f  the 1 5  taxa i n  
Vermont  are l i s ted as  e ndangered by the Vermo nt Agency of  Env i ro nmental  
Conservat i o n  ( 1975 ) . However  none o f  these  taxa are c on s i dered a s  rare i n  
recent  l i sti ngs  sponsored  by the  N ew Eng l and  Bota n i c a l  C l ub ( Co untryman 1978 ; 
C row e t  a l . 1981 ; Crow 1982 ) .  The s tate o f  New H amp s h i re does  not have a 
formal l i st o f  rare p l ants  a l though  the three  taxa are con s i dered rare by 
l oca l  bota n i sts  ( Storks  and  Crow 1978 ; Crow 1982 ; C .  T .  Mai n ,  I nc .  1982 ) . 
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Tab l e  3 . 6 .  Rare P l ants  i n  the V i c i n i ty o f  the 
P roposed  Route Noted i n  the App l i cant ' s 

F i e l d I nvest i gat i o n s  

Vermont  

B ra u n ' s  h o l l y  fern 

Moccas i n  f l ower 

Frog orc h i s  

Green wood l and  o rc h i s 

Northern green o rc h i s 

Leafy wh i te o rc h i s 

Rou nd- l eaved o rc h i s  

Ragged o rc h i s  

P u rp l e fr i nged orch i s  

Basta rd he l l ebore 

Nodd i n g  l ad i e s ' - tres s e s  

Hooded l ad i e s ' - tre s s e s  

Rattl e s n a ke p l anta i n 

Spotted cora l roo t  

Trai l i ng  arbutus  

New Hamps h i re 

B u l l et fern 

Sharp- l obed hepat i ca 

G ras s - o f- Parna s s u s  

P o l ys t i c h um B rau n i i 
var .  P u rs h i  i 

Cypr i ped i um acau l e  

Haben ar i a  v i r i d i s  
var .  oph i ogl o s so i de s  

Habenar i a  c l ave l l ata 
var .  oph i ogl o s s o i de s  

Habenari a  hype rborea 
var .  huronens i s 

Habena r i a d i l atata 

Habenar i a  o rb i c u l ata 

Habenari a l acera 

Habenar i a  psycodes 

Epi pac t i s H e l l ebor i ne  

Spi ranthes  cernua  

Spi ranthes  Romanzo f f i a n a  

Goodyera t e s s e l ata 

Coral l o rh i za mac u l ata 

Epi gaea repe ns  

Cry stopte r i s b u l b i fe ra 

Hepati ca acut i l o b a  

Parnas s i a  gl auca  

S o u rc e :  Vermo nt E l ectri c Transmi s s i o n Company ( 1982 ) ; 
C .  T .  Ma i n ,  I nc .  ( 1982 ) ; Aq uatec I n c .  ( 1983 ) .  



3 - 19 

3 . 4 . 4 . 2 W i l d l i fe 

There are four  taxa o f  wi l d l i fe l i sted by the federal  government a s  
threatened o r  e n dange red t h at c o u l d p o s s i b l y  occu r  a l o n g  port i o n s  o f  t he 
route : b a l d e ag l e  ( Ha l i aeetus  l eucocepha l u s ) , pereg r i n e  fa l co n  ( Fa l c o  
peregr i n us ) , I nd i ana  bat (Myoti s soda l i s ) , eastern c ougar ( F e l i s  conco l ar 
couga r) ,  a n d  eastern  t i mbe r wo l f ( Ca n i s l upus )  ( U . S .  Dep . Energy 1978 ; U . S .  F i s h  
Wi l dl . Serv . 1982a ) .  I n  addi t i o n , the states o f  Vermo nt and  New H amp s h i re 
recogn i ze n i ne other spec i es a s  requ i r i ng protecti on (Tab l e 3 .  7 ) . 

3 . 5 SOC I O ECONO M I C  

3 . 5 . 1 I ns t i tut i o na l  Sett i ng 

Each  o rgan i zed  town i n  Ve rmo nt a nd New H amps h i re i s  governed by a board 
o f  s e l ectmen .  Those  that are unorga n i zed ( Fe rd i nand , Lewi s ,  Ave ry 1 s Gore , and  
Aver i l l )  are  rep res e nted and  adm i n i stered by a s uperv i s o r  and  p l anner  a s  the  
Unorga n i zed  Towns  o f  E s s ex Co unty .  I n  the towns  near the  P roposed  Route , 
c ommun i ty serv i ce s  and  ut i l i t i es a re adequate to meet c urrent needs . H owever , 
as  i n  the  rest o f  the  country , b udget prob l ems ex i s t .  

3 . 5 . 2  Popu l at i o n  

Most  o f  the towns  traversed  by the  P roposed  Route a n d  gro und- e l ectrode 
feede r- l i ne are l ow- dens i ty rura l or u npopu l ated areas , except for the s outhern­
most Vermo nt s egme nt and  the N ew Hamp s h i re s egment of the  route t hat are 
s l i gh t l y  more sett l e d .  In  genera l , l arger concentrat i o n s  o f  pop u l at i o n  i n  the 
s tate are found f u rther  s o uth or  wes t  o f  the  route , part i c u l arl y a l o n g  I nter­
states 89 and  9 1 .  Past  pop u l ati o n  trends and  p roject i o n s  to 2000 i n  the towns  
d i rec t l y  a l o n g  the route are s hown i n  Tab l e 3 . 8 .  The l arges t  conce ntrat i o n  of  
popu l at i o n  wi th i n the  ent i re study area i s  found  i n  the  town of  L i ttl eton i n  
G rafton Cou nty , N ew Hamp s h i re .  Seasona l  ( vacat i o n  o r  second  h ome s ) p op u l at i on 
for the  ent i re No rth Country Regi o n  i n  New Hamp s h i re ( i nc l u di ng Grafton C ounty) 
i s  projected at o ne-th i rd o f  the  res i dent popu l at i o n .  T h u s , dur i ng  the s p r i ng , 
s umme r ,  and  fa l l month s , the res i dent popu l ati o n  o f  the  Grafton County p o rt i o n  
o f  t h e  P roposed  Ro ute i s  about  1- 1/3 t i me s  t h e  f i g u re s  s hown i n  Tab l e  3 . 8  
( No rth Country Counc . 1978 ) . I n  the wi nte r month s , the  pop u l ati o n  i s  l ower 
because  many peop l e i n  the touri s t  i ndustry l eave  the  area to wor k  i n  recrea­
ti o n  faci l i t i es i n  the s o uth . 

Percentage growth b etwe e n  1970 and  1980 was s ub s tanti a l  i n  the  towns h i ps 
o f  t he s outhern h a l f o f  the  ro ute a l though , i n  a b s o l ute n umbers , the  i nc reases  
were fa i r l y  smal l .  P roject i o n s  were based  o n  these  recent  growth p atte rns  and  
thus  s how s i m i l ar sma l l i ncreas e s  for the  next  two decade s .  

3 . 5 . 3  Empl oyment and Economi c s  

T h e  maj o r  emp l oyment b a s e  i n  E s s ex C o unty , c urre nt l y  a n d  o v e r  the past 
decade , i s  man u facturi ng--wh i ch acc o u nted for  s l i gh t l y  more than  80% 
( 1066  wor kers ) of total  c o unty emp l oyment  i n  1980 (Vt .  Dep . Emp l oy .  Tra i n .  
1981 ) . A s l i ght  i ncrease  i n  the who l e s a l e and  reta i l trade s ector s i nce 1970 
ref l ects  the  i nc reased i nterest i n  tour i sm  i n  the are a .  The emp l oyed l ab o r  
force  o f  E s sex C o u n ty n umbered  a b o u t  1 3 0 0  i n  1980 , up a b o u t  4 0 0  persons  from 
1970 (Vt.  Dep . Emp l oy .  Trai n .  1981 ; Vt .  Dep . Emp l oy .  Sec . 1971 ) . The 
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Tab l e  3 . 7 .  Hab i tat Pre ferences  for W i l d l i fe Spe c i es  
P rotected by Federal  or  State Regu l at i o n s  

Pre fe rence  f o r  Hab i tat Typet 1 

Taxo n M i xed 

Forest 

Hardwoo d  Softwood 
C l earc u t/ 
Regrowth Wetl and  

Agri ­
c u l ture 

Commo n l oo n  

Ba l d eag l e 

Peregr i ne  fal c o n  

Cooper ' s  haw k  

Mars h h aw k  

Red- s h o u l dered 
hawk 

O sp rey 

Wh i p- poor-wi l l  

Eastern  b l ue b i rd 

I nd i a n a  bat  

Marten 

T i mber wo l ft2 

Eastern  c o ugart2 

Canada l ynx 

1 

4 

3 

1 

4 

4 

2 

4 

4 

4 

4 

3 

3 

4 

1 

2 

2 

2 

1 

4 

2 

1 

1 

4 

5 

3 

3 

3 

5 

3 

2 

5 

4 

5 

4 

3 

3 

5 

5 

5 

4 

3 

5 

3 

3 

5 

4 

1 

5 

4 

4 

4 

4 

t 1 1 = Low p re ference or  corre l at i o n ; 5 = H i gh preference or  corre l at i o n ; 
- = Absence . 

t2 God i n ( 19 7 7 )  cons i ders  these  spec i e s exti rpated i n  New E n g l a n d .  

Source : U . S .  Departme nt o f  E n e rgy ( 1978 ) . 

5 

1 

3 

2 

2 

4 

1 

1 
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Tab l e 3 . 8 . Pop u l at i o n  Trends  and Projecti o n s  A l o n g  the  
Proposed Route 

Town 1960  1970 

E s s ex C o unty 

Norton  
Avery ' s Gore 
Aver i l l  
Lewi s 
B l oomf i e l d  
Br i ghton  
Ferd i nand  
B r u n swi c k  
East H av e n  
Ma i dstone 
Granby 
V i ctory 
Gu i l dha l l 
Lunenburg 
Concord 

C a l edo n i a C o u nty 

241 207 

8 

212 196 
1365  

16  14 
6 2  45 

164 197 

56  5 2  
4 6  42 

1237 1061 
956  896 

1980 

Actual  Proj ected 

184 

115 
118 

12 
82 

280 
77* 
70 
56 

671* 
1138 
1125 

261 

21 

180 
1548 

15 
47 

437 

65 
53 

1468 
1346 

% C hange 
1970- 1980 

- 11 

-4  

- 14 
82 
42 

35 
33 

7 
26  

1990 

350  

38  

185 
1850 

18 
5 3  

647 

85 
69 

2122 
1988 

2000 

439 

60  

229  
2198 

22 
6 7  

9 39 

108 
86 

2756  
2684 

Waterford 

Grafton County 

Li ttl eton  
Mon roe 

460 586 882 945 51 1106 1274 

Lyman 

5003 
421 
201 

5290 
385 
213 

5554 
280 
616 

5 
- 27 
188 

5780 
313 
768 

6025 
3 5 3  
958 

Source s :  Vermo nt ( Es s ex and  C a l edo n i a C o u nt i e s )  

1960 , 1970 , and  1980 ( actua l ) - U . S .  B ureau o f  the Ce n s u s  
( 1980- - as p re s e nted i n  E R , Vo l ume 3-- Exh i b i t  3-11) ; 

1980 ( p roj ected ) , 1990 , and  2000 - Vermont  State P l a nn i ng  O f f i c e  
( 1978--pp . 5 5  a nd 5 7 )  ( p roject i o n s  b a s e d  o n  1975 p op u l ati o n  
cou nts  a nd trends ) ;  

* - De lorme P u b l i s h i ng Company ( 198la- - p .  5 ) .  

New Hamps h i re (Grafto n C o unty )  

1960 , 1970 , a n d  1980 ( actual ) - North  C o untry Counc i l 
( 1978- -pp . 4-5 , 8-9 ) ; 

1990 and  2000 - New Hamp s h i re O f f i c e  of  State P l a n n i ng  ( 1981- ­
pp . 6 ,  8 ) . 
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S t .  J o hn s b u ry Lab o r  Market Area i nc l udes the  p o rt i o n  o f  Ca l edo n i a County wh i c h  
i s  a l o ng the P roposed  Ro ute ( i n  add i t i o n  to s everal  other  c ommu n i t i e s ) .  S i nc e  
197 5 , emp l oyment has  b e e n  d i str i b uted more even l y  acro s s  man ufacturi ng  ( 2 2% ,  
o r  2300 wo rkers ) ,  trade ( about 18% ) , serv i ce s , and  government ( eac h about  15% )  
(Vt .  Dep . Emp l oy .  Tra i n .  1980? ) .  T h e  S t .  J o h n s b ury Labor Market Area had 
about  11 , 500 wo rke rs i n  1980 , an  i ncrease  of about 800 from 1970 (Vt.  Dep . 
Emp l oy .  Sec . , 1970? ; Vt .  Dep . Emp l oy .  Tra i n  1982 ) . U nemp l oyment trends i n  
both  E s s ex Cou nty and the  St . J o hn s b u ry Labor Market Area has  paral l e l ed s tate 
trends , but the rate has been  cons i ste nt l y  h i gher  over  the past  decade . The 
1980 rate was app rox i mate l y  8% , w i t h  50% of the u nemp l oyed  from c o n s truc t i o n  
and man ufacturi ng  i nd u s tr i e s  ( V t .  Dep . Emp l oy . Tra i n .  1980? ; V t .  Dep . Emp l oy .  
Sec . 1975? ) .  

The  L i tt l eton Labor Market Area i n  Grafton County ,  New Hamps h i re ,  i nc l udes 
many towns s outh of the Proposed  Ro ute as we l l  a s  L i tt l eton and  Mon roe . I n  
genera l , the L i ttl eton  Labor Market Area i s  an  economi c a l l y  dep ressed  and  
stagnant  are a , re l at i ve to the re st  o f  the s tate o f  New Hamp s h i re .  In  Ap r i l 
1981 a nd Apri l 1982 , the L i ttl eton Labor Market Area i n  New Hamp s h i re had the 
smal l e s t  c i v i l i a n l abor force ( about  13 , 00 0 )  of any market area i n  the state 
and  the second  h i g he s t  u nemp l oyme nt  rate ( 11 . 3% i n  Ap r i l 1981 ; 13 . 7% i n  Ap ri l 
1982 , not s e a s o na l l y  adj u s ted  ( N . H . Dep . Emp l oy .  Sec . 1982 ) .  These  u nemp l oy­
me nt rate s are c o ns i derab l y  h i gher  than  those  o f  the s tate overal l ,  wh i c h  had 
4 . 9% i n  Apri l 1981 and  8 . 4% i n  Apri l 1982 . Apri l i s  trad i t i ona l l y  the month 
of h i ghest  u nemp l oyme nt  i n  New Hamp s h i re ,  a nd a n n u a l  average u nemp l oyme nt 
f i g ures s i nc e  1976 for the  are a  of the Propos ed Route have ranged from 8 . 9% i n  
1976 and  1977 , to a l ow o f  5 . 9% i n  1978 , to 7 . 6% i n  1981 ( Ra i mo nd i  1982 ) . 

The New Hamp s h i re Travel  C o u nc i l ( 1980 ) has  e s t i mated that , i n  1979 , 
tou r i sm  provi ded " 23 . 2% o f  s tate and  l oc a l  revenues"  ( gathered through  taxe s , 
l i ce n s e  and  entry fee s , and  s o  o n )  a nd 11% o f  the s tate ' s  j ob s . An  a n n u a l  
payro l l  o f  a l mo s t  $ 17 m i l l i on from tour i sm i s  e s t i mated f o r  t h e  L i tt l eton 
Market Area , about  27% of  the total  payro l l  ( North Country Counc . 1982 ) .  
Emp l oyment opportu n i t i e s  are prov i ded not o n l y  by d i rect emp l oyme nt i n  touri st  
fac i l i t i e s and  serv i ce s  ( d i n i ng and  l odgi n g ) , but  a l s o  by  j ob s  res u l t i ng from 
other  needs ( e . g . , stat i o n s ) of to u r i sts , of peop l e  who w i s h  to be  or  are 
part-year res i dents , and  o f  reti ree s . Var i o u s  res i dents o f  the area- - emp l oyed 
i n  or own i ng c o n s tructi on- re l ated b u s i nes s e s , grocery store s , b o o kstore s , and  
auto rep a i r fac i l i t i e s - - have e s t i mated that betwe e n  10  and  50% o f  the i r  
b u s i n e s s  i s  from n o n fu l l - t i me res i dents ( Payne 1982 ) .  

W i t h  two except i o n s , the  Ve rmont  towns a l o n g  the  route re l y  heav i l y  o n  
property taxes for the i r  revenue s , rangi n g  from about  5 0  t o  80% o f  total  
rev e n ue . The excepti o n s , B l oomfi e l d  and  B r i g hto n , re l y  o n  fede ral a nd s tate 
gove rnme nt rev e n ue s  ( Ha n s o n  1982 ) .  Th i s  s i tuat i o n  i s  c haracte r i st i c of mos t  
rural  commu n i ty governments , as  i s  t h e  fact that t h e  maj o r  expendi ture i n  th i s  
k i nd  o f  commu n i ty i s  for s c h oo l s  ( B urc he l l and  L i stok i n 1980 ; H a n s o n  1982 ) . 
New Hamps h i re has  n o  genera l  state s a l e s  or  i ncome tax ( De lorme P u b l . C o .  
1981b ) ,  a l though  towns have a n  a n n u a l  res i dent tax o f  $ 10 p e r  res i dent betwee n  
t h e  a g e s  o f  1 8  and  6 5  years ( N . H .  Dep . Rev . 1981 ) .  Property taxes make up 80% 
o f  reve nues  for serv i ces  ( i nc l ud i ng  educati o n )  for L i tt l eton ( Town o f  L i tt l eton 
1981) and  about  45% for Monroe ( Town of  Monro e  1981 ) . 
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3 . 5 . 4  Hous i ng 

Hous i ng data i n  Vermont and  New Hamp s h i re are ava i l ab l e  o n  a cou nty 
bas i s .  I n  1980 , E s s ex Cou nty had 3 , 704 u n i ts and  Ca l edon i a  11 , 611  u n i ts 
( i nc l ud i ng  vacant and  seasona l  u n i ts ) , up 13  and  21% , re spect i ve l y , s i nce 
1970 . I n  1970 , about 18% o f  E s sex County ' s  hous i ng was vacant o r  used season­
a l l y  as  compared to o n l y  8% o f  Ca l edo n i a  County ' s h o u s i ng .  T h i s  d i ffe rence 
probab l y  re f l ects E s s ex County ' s greate r appea l  as  a vacat i o n  area as we l l as  
the more strai ned econom i c  s i tuat i o n  i n  the  cou nty .  Vacancy rates for re nta l 
hous i ng i n  1980 we re 6 . 2% for E s s ex Cou nty , 7 . 4% for Ca l edo n i a County ,  and  
1 1 . 1% for Grafton  C o unty ( U . S . Bur .  Ce n s u s  1981) . 

I n  1979 , there we re 10 temporary l odg i ng estab l i s hments ( p ri mari l y  mote l s ,  
i nn s , and  hote l s )  wi th a total o f  119 rooms a nd a c apac i ty o f  350  guests  i n  
E s s ex Cou nty .  I n  Ca l edon i a  County ,  there we re 3 2  l odg i ng e stab l i s hme nts wi th 
544 rooms and  a c apac i ty o f  1379 pers o n s  ( Donovan  1982 ) .  I n  the study area 
secti o n  i n  Grafton County ,  there were 14 l odg i ng estab l i s hments reg i stered  
w i th a l oca l  trade o rgan i zati o n .  Many more l odgi ng e stab l i s hments are l oc ated 
i n  towns j ust  to the s o uth of the study are a , wi th i n  easy commut i ng  d i stance 
o f  the Proposed Ro ute (Wh i te Mountai ns  Reg i o n  A s s oc . , u ndated ) .  These f i g ures 
have rema i ned fa i r l y  cons tant over  the past f i ve years . I n  Ve rmo nt , heav i est  
touri st  demand peri  ads  are Octobe r ,  J u l y ,  and  Augu s t .  I n  the wi nter months 
( J a n uary to Marc h ) , deman d  i s  l owe r and  s ome o f  the estab l i s hments are c l o sed  
( D o novan  1 982 ) . Tour i st  demand i n  New  Hamps h i re i s  more cons i s tent  year­
round , dropp i ng o f f  o n l y  i n  the spr i ng  mud and  rai ny seas o n .  

3 . 5 . 5  Transportati o n 

Vermo nt towns a l ong  the Proposed  Ro ute are reached by two n o rth- s o uth 
ro ute s :  State Ro ute 102 a l o ng the Connect i c ut R i ver  and  State Ro ute 114 , 
wh i c h paral l e l s  the route o f  102 about 24 to 32 km ( 15 to 20 m i ) further  wes t  
( F i g u re 2 . 3 ) .  Co n necti ng t h e s e  routes are State Route 105 , between  B l oom f i e l d  
and  I s l and  Pond  ( an d  o n  wes t  to Newport ) ; a smal l road betwee n  Granby and  
G u i l dha l l ;  U . S .  Ro ute 2 ,  between  Lunenberg and  S t .  J o h n s b ury ;  and  the maj or  
h i ghway I - 9 3 , from  the  Moore Dam  area  to  S t .  J o h n s b ury .  I n  N ew Hamp s h i re ,  
I - 93 , a maj or  mu l t i l ane road , con nects the s tudy area wi th  the re s t  o f  the 
state to the s o uth and w i th Vermo nt ' s  maj o r  north - s outh  i nterstate route , 
I - 9 1 .  Curre nt l y , I - 9 3  ends  i n  N ew Hamps h i re a t  L i tt l eton a n d  i s  c o n nected to 
Ve rmo nt  by U . S .  Ro ute 18/135 . U . S .  Ro ute 135 fo l l ows the Connect i c ut R i ver  
thro ugh the study are a  s o utheast o f  L i tt l eto n .  Cons truct i o n  i s  u nde rway to 
exte nd I - 9 3  acro s s  the Co nnecti c ut R i ver  be l ow Moore D am ( E R , Vo l . 2 - - p .  46 ) .  
I - 9 3  has  an  a n n u a l  ave rage dai l y  traff i c  v o l ume o f  about  4000 i n  the p roposed 
proj ect area ( ER ,  Vo l . 2- - Ex h i b i t  2- 35 ) .  

W i th i n the New H amps h i re porti o n  o f  the study are a , the most heav i l y used  
east-west  ro ute i s  U . S .  H i ghway 302 , wh i ch i n  1980 had a n n u a l  ave rage dai l y  
traff i c  v o l ume s o f  about 3 200 to 3500 ( ER ,  Vo l . 2- - Exh i b i t  2- 35 ) . U . S . 302 i s  
a maj o r  c o n nector betwee n  the Wh i te Mo untai ns  Nati ona l  Fore s t , a n  i mportant 
recreat i o n  attracti on , and  the state s o f  Vermo nt , N ew H amps h i re ,  a nd Ma i ne 
( North Cou ntry C o u n c . 1978 ) . The Bosto n  and  Mai ne  Rai l road cros s e s  the 
New Hamp s h i re port i o n  of the s tudy are a .  

T h e  propo sed  l i ne wi l l  cro s s  State Routes  114 a n d  105 , t h e  Granby­
G u i l dha l l Road , and U . S .  Ro ute 2 ,  a l l pri mari l y  two- l ane roads . U . S .  Route 2-­
as  a maj or  east-we s t  route acro s s  Ve rmo nt , New  Hamps h i re ,  and  Ma i ne-- i s  the 
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mos t  heav i l y trave l l ed o f  the three , at a n  average da i l y v o l ume o f  about  2500 
ve h i c l e s .  The s tate routes have 600  to 750 ve h i c l es per  day and  the road 
between  Granby and  G u i l dha l l has  o n l y  about 40 ( E R , Vo l .  3 - - pp . 112- 113 ) .  A l l 
roads i n  the area carry s ome truc k traffi c ,  pri mari l y  re l ated to the  t i mber  
i ndustry .  T i mber company roads u sed  for l og g i ng  operati o n s  are found  throughout 
pr i vate c ompa ny fores t l a n d .  I n  New Hamps h i re ,  the P roposed  Ro ute c ro s s e s  I - 93  
and U . S .  H i ghways 18/13 5 .  

3 . 5 . 6 P ub l i c  Concerns  

C i t i zens  have parti c i pated i n  hear i ngs  on  the p roposed l i ne and  one  
o rgan i zed group ( Ve rmo nt  P ub l i c  I nterest Research  G ro u p )  has been  part i c u l ar ly  
act i ve i n  meet i ngs  a nd heari ngs  a nd i n  d i s s em i nat i ng  i n fo rmat i o n  o n  trans­
mi s s i o n l i ne i mpacts ( s ee , e . g . , N . H .  B u l k Power S upp l y  S i te Eva l . Comm . a nd 
Pub l i c  Ut i l .  Comm 1981- 1982 ) . I s s ue s  o f  concern  have i nc l uded hea l th e f fects 
( both from l i ne operat i o n  a nd herb i c i de u s e ) , re l i ab i l i ty o f  a fo re i g n  s ou rce  
o f  powe r , need  for powe r , c hanges  i n  qua l i ty o f  l i fe as  a res u l t o f  perc e i ved 
greate r acces s i b i l i ty a nd l owered sce n i c  q u a l i ty ,  c ha nges i n  l and v a l ues , l o s s  
o f  to ur i s t  b u s i n e s s , tax a s s e s sments on  t h e  ut i l i ty ,  a nd a l ternati ve energy 
sou rces  (Gr i ffen 1982 ; P l acey 1982 ; Payne 1982 ; Edson  1982 ; Cox , u ndated ; 
Brunne l l 1982 ; N . H .  B u l k Power Supp l y  S i te Eva l . Comm . and P ub l i c  Ut i l .  Comm . 
1981-1982 ; Ga i nza  1982 ) . A report o f  a 1982 " e nergy a n a l ys i s " o f  Br i ghto n , 
Vermont , was prese nted i n  s upport o f  the eco nom i c  benef i ts o f  the a l ternat i ve 
o f  cons e rvat i o n  as  opposed to gene rati ng more ene rgy (Gree nbe rg 1980 ) . 
Re s p o n s e s  to the proposed  l i ne are mi xed , i nd i cated by the reso l ut i o n  o f  
Wate rford , Ve rmo nt , i n  wh i c h 5 8  were i n  favo r  o f  c o n s truct i o n  o f  the proposed 
l i ne a nd 40 were i n  oppo s i t i o n  ( Farmer 1982 ) .  The s e l ectmen of  Wate rford 
qua l i f i ed th i s  reso l uti o n  by stat i ng  that town s upport was g i ven  o n l y  i f  there 
were no s e r i o u s  env i ro nme ntal i mpacts , desp i te pote nt i a l  tax ga i ns to the 
towns h i p  s ho u l d  the l i ne be  con structed ( B .  Wi l l ey 1982 ) .  

A co n s i derab l e  amo u n t  o f  c i t i zen  parti c i pati o n  i n  New Hamp s h i re has  a l s o  
occ urred i n  t h e  c o ntext o f  the propo s ed p roject .  Atte ndance h as b e e n  h i gh a t  
the New H amp s h i re B u l k Powe r S upp l y  Pub l i c  Ut i l i t i es Commi s s i o n heari ng , DOE 
p u b l i c  meeti ngs , and meeti ngs  p rese nted by the App l i cant  as  the Prefe rred 
Route was be i ng deve l oped .  Several  c i t i ze n s ' gro up s  h ave been o rgan i zed i n  
oppos i t i on to the route , o ne o f  wh i c h  ( Powe r L i ne Educat i o n  F un d )  was forma l l y  
rep rese nted b y  l ega l  c o u n s e l  at t h e  heari ngs  o f  t h e  S i te Eva l uati o n  Commi ttee 
and P ub l i c  Ut i l i t i e s Commi s s i o n  regard i ng the p roject .  N umero u s  l etters to 
the ed i to r  o f  a l oca l  newspaper  have appeared exp re s s i ng v i ews i n  s upport o f  
a n d  i n  oppo s i t i o n t o  the New Hamp s h i re a l ternat i ve rout i ng of  t h e  l i ne ( e . g . , 
News a nd Sent i ne l  1981 ) .  At l east  one  l oc a l  newspaper carr i ed an  ed i tori a l  
exp res s i ng d i s app o i ntme nt wi th the re sponse  o f  the New Hamp s h i re B u l k Powe r 
Supp l y  S i te Eva l uat i o n  Comm i ttee and  Pub l i c  Ut i l i t i e s Commi s s i o n  to speeches  
o f  c oncerned c i ti zens  ( The Cour i e r 1982 ) .  F o rty- f i ve phys i c i an s  s i gned a 
stateme nt--wh i c h appeared i n  l oca l  papers - - as ki ng  for a moratori  urn o n  the 
con struct i o n  of the p roposed l i ne unt i l more i s  known about the hea l th e ffects 
of  s u c h  a l i ne ( P hys i c i an s ' Stateme nt 1982 ) .  
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3 . 6 V I SUAL RESOURCES 

3 . 6 . 1  Landscape o f  the Study Area 

The study area i s  l arge l y  a v i s ua l l y  attracti v e  rural and natural  area . 
H i l l y and  mounta i nous  terra i n i s  d i s s ected by a netwo r k  o f  s treams . The  
va l l eys , f i l l ed wi th  g l ac i a l o utwas h  a nd l ac u s tr i ne and a l l uv i a l mater i a l , are 
l ev e l  and frequent l y  boggy .  I n  general , s umm i t  e l evati o n s  i ncrease  from s outh 
to north , wi th e l evati o n s  of approxi mate l y  260 m ( 850 ft) a l o ng the s ho re s  o f  
Moore Res e rv o i r  t o  e l evat i o ns over  1000 m ( 3408 f t )  a t  mounta i n p e a ks i n  the 
n o rth . Except on the v a l l ey f l o o rs and  h i gh h i l l to p s , the  ce ntral and n o rthern 
port i o n s  of the  s tudy area are heav i l y wooded .  G l ac i o f l uv i a l  depo s i t i on 
features are part i c u l a r l y  exte ns i ve and  the forms  o f  many o f  the bedroc k h i l l s  
i n  the  area are a symmetr i ca l l y  eroded by g l ac i a l p ro ce s s e s  ( N ewto n  1977 ) . The  
Ve rmont  Scene ry C l a s s i f i cati o n  and  Ana l ys i s Report (Vt .  State P l a n .  Off . a nd 
P ub l i c  Serv . Board , undate d )  has  c l a s s i f i ed the  l andforms  i n  Vermont i nto fo ur  
ser i e s :  ( 1 )  mounta i n s , ( 2 )  steep h i l l s ,  ( 3 )  ro l l i ng h i l l s ,  and  (4 )  u nd u l at i ng  
l an d .  These  l andscapes are a l s o  app l i ca b l e to the N ew Hamp s h i re s egme nt of  
the ro ute . The l andscape types  wi th i n  the study area  i nc l ude : 

( 1 )  Mounta i n s  

( a )  The Monadnocks  Mountai ns  are s cattered p e a ks and re l ated h i l l s  i n  
the eastern part o f  Vermo n t .  I n  a l l case s , they stro n g l y  co ntrast 
the i r i mmedi ate s u rro u ndi ng s .  The i r  c o n f i g urat i on vari e s  from 
reg u l ar  to i rreg u l ar contouri ng , a nd they are consp i c uo u s l y  d i sperse d .  
There a r e  o n l y  a few i ns tances o f  spati a l  e nc l o s ure b y  t h e  Monadnoc ks . 

( 2 )  Steep H i l l s  

( a )  The  N o rthern Steep H i l l s  are i n  the northeastern  part o f  Vermont a nd 
exte nd i nto N ew Hamp s h i re .  They a re mo s t l y  i rreg u l ar i n  form , 
g i v i ng a rough  s c u l ptured appearance . The  h i l l s  are a l mo s t  a l l 
connected , b u t  are meande r i ng and  s o  are n o n l i near i n  d i recti o n .  
They tend t o  h ave o n l y  a moderate amo unt  of  spati a l  e n c l o s ure .  

( b )  The N o rthern Vermo nt Steep H i l l s  s ubser i e s  i s  a sma l l band o f  h i l l s  
a l o ng the  Connect i cut  R i ver .  They are i nterspersed wi th water 
bodi e s . Most  h i l l s  are reg u l ar ly  contoured , but are , for the most 
part , i nd i v i dua l  a nd di sperse d .  Becaus e  of  the i r  i nd i v i dua l i ty ,  
they create a h i gh amo unt  o f  s p at i a l  e nc l os ure . 

( 3 )  Ro l l i ng H i l l s  

( a )  The N ew Engl and  Ro l l i ng H i l l s  s ub s e ri e s  con s i sts  o f  a l arge area i n  
northea s t  Vermont wh i c h i s  s i m i l ar to ro l l i ng h i l l s  i n  s o uthern 
N ew E ng l and .  Some h i l l s  are d i spersed  wi th very l i tt l e d i recti o n  
and  l e s s  co nnectedne s s . Because  o f  the vari ati o n  i n  forms , there i s  
a mode rate amo unt o f  spati a l  enc l o s ure create d .  

( b )  T h e  Eastern Vermo nt Ro l l i ng H i l l s  are i n  e as t- ce ntral  Vermo nt a nd 
are d i rec t l y  a s s o c i ated wi th the  East-Coast Vermo nt H i g h l ands  but  
have  re l at i v e l y  l owe r e l evati o n s . They h av e  a gre at amo unt o f  
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i rregu l a r i ty and  are  a l mo s t  a l l co nnecte d .  There i s  n o  patte rn to  
the i r  d i str i b ut i o n .  They prov i de a mode rate amou n t  o f  spat i a l  
enc l o s u re .  

( 4 )  Undu l at i ng Land 

( a )  The I s l and  Pond  Lowl ands  i s  a sma l l s ect i o n  of l and aro u nd I s l and  
Pond . It  i s  mo s t l y  wet l and  w i th s ome h i l l o c ks .  The c o n f i gurat i on 
i s  i rregu l ar and  d i sperse d .  

3 . 6 . 2 Ro ute Landscape Descr ipt i on 

The fo l l owi ng  i s  a b r i e f  descri pt i on o f  the route l andscape , i ts l andforms , 
prom i nent  feature s , v i s ta p o i nts ( p o i nts  where peo p l e co ngregate to enjoy a 
natura l  s etti n g ) , travel  roads , and  s i gn i f i cant  v i ewshed areas ( a reas  o f  h i gh 
v i s i b i l i ty that wo u l d  b e  d i s turbed by the i ntroduct i on of  maj o r  man-made 
feature s ) .  Tra ff i c  v o l ume s are i nd i cated i n  Secti on 3 . 5 . 5 .  S u rrou nd i ng areas  
wi th  e � evat i o n s  greater than 750 m ( 2500 ft)  are a l s o  d i s c u s sed due to  the i r  
spec i a l  pro tecti o n  from deve l opme n t  s tatus  g i ve n  by the Vermont  Env i ro nme nta l 
Contro l Act ( Act 250 ) o f  1970 . The fo l l owi ng  l a nds cape descr i pt i on i s  adapted 
from the E R  ( V o l s .  2 & 3 )  and the Transm i s s i on L i ne Study for the Q uebec-
New Eng l and  I nterti e . (Vt . Dep . P u b l i c  Serv . 1982 ) . The  l ettered segme nts 
corre s p o nd to the areas i dent i f i ed o n  F i gure 2 . 3 .  A more detai l ed mapp i ng o f  
these  v i s u a l  re s o u rces  can  be found  i n  the E R  ( V o l . 2 - - Ex h i b i t  2-25 ; Vo l .  3 - ­
Appe nd i ces , Maps V- 1/V- 8 ) . 

Segment A .  Wi thi n the Un i ted State s , the Proposed  Rou te c ro s se s  State 
Route 114 i n  N o rto n ,  wh i c h has been  des i gnated as a scen i c  road on the 
Northeast  Deve l opme nt A s s oc i at i o n  tour  g u i de map . The l andforms a l o ng th i s  
segme nt be l ong  to the New Eng l and  R o l l i ng H i l l s  s ub s e r i e s  wh i c h i s  a var i ed 
undu l at i ng topography w i th i s o l ated l ow h i l l s  and  l a ke s .  Var i o u s  pasture and 
t i l l age l ands are i nte rspersed betwe e n  fore s ted  areas . Averi l l  and  B ro u s seau  
Mounta i n s ( 680 and 830  m ,  re spect i ve l y )  are  the h i ghest  p o i nts i n  the  are a .  

Segment B .  The P roposed  Route c ro s s e s  a sect i o n  o f  N o rthern Vermont 
Steep H i l l s  wh i ch i s  a remote forest area and  passes  through a 1 1 s add l e 1 1  between  
B l ac k  and  Trophy mounta i n s .  Th i s  area  i s  c haracte r i zed by  a l arge mas s i f  wi th  
s ome o f  the h i ghest  e l evat i o ns a l o ng the ro ute , i . e . , 750 to 990 m ( 2500 to 
3300 ft) . The h i l l s  are regu l ar ,  d i spersed , and  offer a h i g h  degree o f  c l o s u re .  
The s i de s l opes  o f  Gore Mounta i n ,  e spec i a l l y  the n o rthern  and  s o uthern face s , 
are u sed  for fore stry .  The northwe s t  s l ope o f  Gore Mounta i n i s  v i s i b l e  from 
State Route 114 and the ope n areas i n  Canada . I n  th i s  a rea , G o re , Round , 
Trophy , B l ac k ,  and  Lewi s mounta i ns  a l l reac h e l evati o ns above 750 m ( 2500 ft) . 
The route conti nues  through  an  area that conta i ns  the s o uth s l opes  o f  the 
footh i l l s  o f  B l ac k  Mounta i n .  

Segme n t  C .  N e a r  t h e  j uncti o n  o f  Logger B ro o k  and  B l ac k  B ranch  o f  the 
N u l hegan  R i ve r ,  the route e nters a wi de und u l ati ng  exposed  va l l ey ( the  Ye l l ow 
Bogs  are a )  that i s  a l arge wetl and  drai ned by s everal  b ranc hes o f  the N u l hegan 
R i v e r .  I t  i s  b o rdered b y  t h e  steep h i l l s  o f  t h e  Pota s h  Range ( 1800 to 2000 ft)  
o n  the east  and  by  the I s l and Pond  Undu l at i ng  Lowl ands  o n  the  we s t .  The  
up l ands  w i t h i n t h i s  area are used  for  fore s try ,  and exte n s i ve roadways exi s t .  
The route then c ro s ses  S tate Route 105 and the Canad i an Nat i ona l  Ra i l road 
l i ne .  S tate Ro ute 105 has  has  been de s i gnated as a sce n i c  road i n  the 
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No rthea s t  Deve l opment A s s oc i at i o n  tour  gu i de map . A n umber of  seasona l  
res i dences  are  l oc ated a l o n g  the  h i ghway and  j u s t  to the  north a l o n g  the  
N u l hegan  R i ver .  

Segment D .  The  route extends through  the French , West , and  Se neca 
mounta i n area wh i ch d i v i de s  the Ye l l ow Bogs  area to the  north  from the Fer­
d i nand Bog area to the s outh . A n umber o f  the  mounta i n peaks i n  thi s area o f  
New E n g l and  R o l l i ng H i l l s  a r e  above 7 5 0  m ( 2 500 ft ) . T here are two s i gn i f i ­
cant notc hes  i n  th i s  area , o ne at Steve ns  Bro o k  and  the other between  Notch  
Pond  Mountai n and  North N otc h Mounta i n .  

S egme nt E .  The ro ute travers e s  the Ferd i nand  Bog  bas i n  near South  
Ame r i can  Pond  and  a l o n g  Pau l  Stream . T h i s  area  i s  re l at i ve l y  f l at and  vege­
tated w i t h  s oftwoods  and  l ow bru s hy growt h .  It i s  s u rrou nded on three  s i de s  
by steep mounta i n s  a n d  i s  i n  the Northern Steep H i l l s  a n d  N ew E n g l and  Ro l l i ng 
H i l l s  l andform s e r i e s . The  area i s  u sed  for fore s try and  i s  acce s s i b l e  o n l y  
o n  p aper  company roads . 

Segment F .  The  route exte nds to the east  o f  N u r s e  Mountai n and  near the  
v i l l age o f  Granby .  T h i s  area has  patches  of  c l eared  l and o n  the  s i de s  of  
s cattered steep h i l l s .  The  G u i l dha l l /Granby road that ru ns  from Ga l l up M i l l s  
and Granby o n  the  wes t  toward State Route 102 a nd the v i l l age o f  Gu i l dha l l o n  
t h e  e a s t  h a s  b e e n  des i gnated as  a s ce n i c  roadway i n  t h e  Northeast Deve l opment 
A s s oc i at i o n  tour gu i de map . The road runs between the h i l l s  and o ffers pano­
ramas to the V i ctory B as i n  and  the open  pasture area east  o f  the v i l l age of  
Gra nby . A n umber o f  res i dences  ex i st  o n  Shore Road , s outheast o f  the G u i l d­
ha 1 1  /G ranby Road . The route the n exte nds through  an  exposed  b oggy area 
( V i cto ry Bog) s u rrounded  by ro l l i ng h i l l s .  T h i s  a re a  can  b e  o b served from a 
few p l aces a l o n g  the c e ntral  north- s outh road , e spec i a l l y  at the Moose  R i ver  
Cro s s i ng ( h i stor i c Damon ' s  Cro s s i ng l oc ated wes t  o f  the  proposed  trans m i s s i on 
l i ne ) .  

Segment  G .  As the  route extends  s outh , it  e nters the Carr  Bro o k  b as i n  
and  the n the M i l e s P o nd area- - an area o f  steep , d i spe rsed h i l l s .  I n  th i s  
sect i o n  the o n l y  a rea greate r than  7 5 0  m ( 2 500  ft)  i s  M i l e s Mounta i n ,  l oc ated 
to the west  o f  the corri d o r .  The l and p atte rn i s  fore s t  w i th a number of 
m i xed seasona l  and year- rou n d  homes at M i l es Pond and  a l ong  Oregon  Road . The  
route c ro s s e s  the maj or  east-west  h i ghway , U . S .  Route 2 ,  wh i c h i s  c on s i dered a 
s ce n i c roadway a s  des i gnated by the tour g u i de map of  the N o rtheast Deve l op ­
ment  A s s oc i at i o n .  

Segme nt H .  The  area from U . S .  Route 2 i n  the  town o f  Concord to the area 
o f  l and adj ace nt to Moore Reserv o i r  i s  c haracteri zed by s teep h i l l s  a l o n g  the 
north  s hore o f  the re serv o i r ,  wi th h i gh p l ate a u s  cut  by stre ams runn i ng s o uth­
ward to the l ake . The l and patte rn i s  mature , seco nd- growth hardwoo d  wi th 
very few c l eari ngs . The north  s hore o f  Moore Reserv o i r  and  parts o f  the  N EPCO 
tra n sm i s s i on ro ute are v i s  i b 1 e from N ew H amp s h i re Route 135  acro s s  the 
Connect i cut  R i v e r .  

Segme nt I .  Betwe e n  Moore Reservo i r ,  the s ub stati o n  area at Comerford 
Reservo i r ,  and  the proposed  converte r term i n a l  l ocati o n , the topography i s  
ro l l i ng to steep . The l and i s  mos t l y  woo ded , a l though  there i s  agr i c u l tural  
l and i nterspersed with  wood l ots  o f  both  hardwoo d  and  s oftwood tre e s . Bes i des  
the two dams and  a s s o c i ated fac i l i t i es o f  p owerh o u s e s , s ub s tati o n s , a nd trans­
mi s s i o n  l i nes , the area i nc l udes l oca l  farms , res i dence s , and  State Route 18/135 
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and the near ly  comp l eted I nterstate 93 . The Proposed Ro ute fo l l ows ex i st i ng  
1 15- kV and  230- kV transm i s s i on l i ne s  for most  o f  i ts l e ngth betwe e n  Moore 
Reservo i r  and Comerford Stati o n .  At the  proposed term i n a l  s i te ,  approx i mate l y  
85% o f  the area i s  wooded and  the  b a l a nce i s  u nder crop c u l t i vati o n .  

3 . 7  CU LTURAL RESOU RCES 

3 . 7 . 1 Pre h i s to r i c  S i te s  

Man has  l i ved i n  Vermo nt a n d  N ew H amp s h i re for a t  l east  10 , 000 years , 
s i nce the  retreat o f  the l as t  g l ac i e r .  Pre h i s tor i c  peop l e s  preferred to 
occupy the r i ver  v a l l eys  and adjacent terrace s  and u p l ands  and d i d  not i nten­
s i ve l y  occupy mounta i nous  and  steep- s l oped areas . A l though  the  ent i re study 
area h as not been  comprehens i ve l y  s urveyed for archae o l o g i ca l  s i te s , the  most  
l i ke l y  s i te l ocat i o n s  wi th i n  the  study area i nc l ude the  N u l hega n , Moose , 
Ammo n o o s uc , a nd C o n nect i cut r i ver  va l l eys a nd adjacent stream area s . 

There are no known arc h aeo l og i ca l  s i te s  wi th i n the  s tudy area l i sted i n  
the Nat i ona l  Reg i ster of  H i sto r i c P l ac e s . The  N ew H amp s h i re Archeo l og i ca l  
Soc i ety has  stated that pre h i sto r i c  mater i a l  has  b e e n  c o l l ected i n  a nd near 
L i tt l eton ( ER ,  Vo l .  2- - p .  5 1 ) . H owever , th i s  does  not p re c l ude the  pos s i b i l i ty 
that u n d i scovered  s i te s  m i ght ex i st a l ong  the proposed  transm i s s i on ro ute . 
For  examp l e ,  streams l ocated a l o n g  the  P roposed  Route m i ght  have been  attrac­
t i ve l oc at i o n s  fo r h u nt i ng  or f i s h i ng of p re h i sto r i c peop l e s .  Other s i te s  
m i ght i nc l ude q uarryi ng  s i te s , where raw mate r i a l s for tool s were obta i ned ; 
man u facturi ng s i te s , where too l s were fabr i cated and  repa i red ; h u nt i ng  and  
butc h e r i ng  s i te s ; and  l arge v i l l age s i te s  (Vt .  Agency E n v i ro n .  Conserv . 1978 ) . 
Such  s i te s  c o u l d p rove  i mportant s ou rces  o f  i nformat i o n  about  the  regi o n ' s  
p re h i stori c era . The  Vermo nt State Compre h e ns i ve O utdo o r  Recreat i on P l an 
s tates that i f  p re h i sto r i c s i tes  are not protected , most  o f  Vermo nt ' s  pre­
h i stori c her i tage w i l l  be  gone  wi th i n  100 years (Vt .  Age ncy E nv i ro n .  Conserv . 
1978 ) . 

3 . 7 . 2 H i s tor i c  S i te s  

The  h i sto r i c res o u rces  o f  Vermont and  N ew Hamp s h i re a r e  d i verse  ( Vt .  
Agency E nv i ro n .  Conserv . 1978 ) , i nc l ud i ng dwe l l i ngs , v i l l ages , covered b r i dges , 
p u b l i c  b u i l d i ng s , c hu rches , tavern s , schoo l s ,  a nd farms ( Tab l e 3 . 9 ) .  The  
study area was  not i nte ns i ve l y  sett l ed by  E uropean sett l ers  u nt i l after the  
Amer i can  Revo l ut i o n .  Settl ements were  conce ntrated a l o n g  the r i ver  va l l eys , 
and  many o f  the h i sto r i c s tructures rema i n i ng today are l ocated i n  the v ar i o u s  
v i l l ages  o f  t h e  study are a .  

T h e  N ew H amps h i re State H i stori c Pre s ervat i o n  O ff i ce  h a s  i nd i cated that 
the towns o f  Beth l e h em , L i tt l eto n ,  a nd Monroe i nc l ude s tructures or  d i s tr i cts  
that wo u l d  be  e l i g i b l e  for  the  N at i ona l  Regi ste r .  I t  has  a l s o  i nd i c ated that 
the Farm and  Forest  M u s e um l ocated near Bet h l ehem i s  h i s to r i ca l l y  s i gn i f i cant  
( ER ,  Vo l . 2- - p .  5 2 ) . 

3 . 7 . 3 P a l e o nto l ogi cal  S i te s  

There a r e  no known pa l eonto l o g i c  res o u rces  wi th i n  the  v i c i n i ty o f  t h e  
Proposed  Ro ute ( E R , Vo l . 3 - - p . 5 1 ) . 
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Tab l e 3 . 9 .  Vermont and  New Hamp s h i re Study Area S i te s  L i s ted 
i n  the N at i o n a l  and State Regi s ters  o f  H i sto r i c  P l aces  

Town o r  Area S i te Name 

NAT I ONAL REG I ST E R  OF  H I STOR I C  P LACE S  

Ca l edo n i a  County 

Danv i l l e  v i c i n i ty 
East  B u r ke 
Lyndon 
Lyndon 
Lyndon v i c i n i ty 
Lyndon v i c i n i ty 
Lyndon v i c i n i ty 
Lyndonv i l l e  
Mc i ndoe Fa l l s  
Peacham 
Rye gate v i c i n i ty 
S t .  J oh n s b ury 
S t .  J o h n s b u ry 
S t .  J oh n s b u ry 
Stan nard 
Stan nard 

E s sex County 

Lemi ngto n 
Lunenburg 
I s l and Pond  

Grafton Cou nty 

Bethl ehem v i c i n i ty 
L i tt l eton 

Gree nbanks H o l l ow Covered Br i dge 
Burk l y n  Ha l l 
Chamberl i n  M i l l  Covered B r i dge 
O l d Schoo l h o u s e  B r i dge 
Bradl ey Covered  Br i dge 
Burr i n gto n Covered  B r i dge 
Centre Covered  Br i dge 
Darl i ng I nn 
Mc i ndoes  Academy 
E l k i n s  Tavern 
Wh i tehal l House  
Fa i rban ks , Frankl i n  House  
Ra i l road Street H i sto r i c D i str i ct 
St. J oh n s b u ry Mai n St. H i sto r i c  D i str i ct 
Metho d i s t- Ep i scopal  C hu rc h  
Stan nard Schoo l  Ho u s e  

C o l umb i a  Covered  B r i dge 
Mount Orne Covered B r i dge 
I s l and  Pond  H i s to r i c D i str i ct 

F e l s engarten 
L i ttl eton Town B u i l d i ng ( Opera H o u s e ) 

VERMONT STATE R EG I ST E R  O F  H I STOR I C  P LACES 

Granby Lee- Lund H o u s e  
Carpe nter- Hedgdom-Mart i n  Farm 
Granby Central  Schoo l  
Granby Congregat i o n a l  C h u rc h  
R i chards o n- N ob l e  H o u s e  
Matthews-McLean-Grahm House  

N o rton Aver i l l  Lumber Company - La kes i de I n n  
N e l s o n  Store - Town C l e rk 1 s Off i ce 
N e l s o n  H o u s e  
Hud l o c k  House  

Sources :  U . S .  Department of  the  I nter i o r  ( 1979- 1982 ) ; Vermo nt 
Department  of P u b l i c  Serv i ce ( 1982 ) .  
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4 .  ENVI RONMENTAL CON S EQUENCES  

4 . 1 CON S EQUENCES  O F  THE  P RO POSED  I NT E RCONN ECT 

4 . 1 . 1 A i r Qua l i ty 

The  greate st  i mp act to a i r  q u a l i ty wi l l  b e  from fug i t i ve dust  gene rated 
duri ng c l eari ng  and con struct i o n  acti v i t i e s .  A l though  l ocal l y  heavy at t i me s , 
the d u s t  wi l l  genera l l y  not be  bothe rsome at d i s tances  o f  more than  300 m 
( 1000  ft )  from the  s o urce due  to grav i tati ona l  settl i ng o f  the dust  part i c l e s . 
At th i s  d i stance , the conce ntrat i on wi l l  have fal l e n  to l es s  than  o ne - tenth of  
the i n i ti a l c o ncentrat i o n  ( S u l l i va n  and  Woodc o c k  1982 ) . Water i ng  has  been  
s h own to be  an  e ffect i ve and  i nexpens i ve method to  reduce dust  re l eases  by  as 
much as  9 5% from a haul  road i f  the road was watered twi ce an  h o u r  (Maxwe l l 
et a l . 1982 ) .  U nder normal cond i t i o ns  o f  wateri ng , the maj o r  i mpact s h o u l d 
not exte nd more than  100  m ( 300 ft )  from the dust  s ou rce . D ur i ng  c o n s tructi on  
o f  the l i ne ,  contracto rs wi l l  be  req u i red to prov i de dust- c o ntrol  mea s u re s  to 
avo i d  undue i mpac t .  

A i r  qua l i ty i mp acts from gas e o u s  p o l l utants from d i e s e l  exhausts , i . e . , 
s u l fur  d i o x i de a nd n i trogen  ox i de s , wi l l  be  m i nor  and  tran s i tory due to the 
mob i l e  nature of the s o urces . Because  of t h i s ,  the emi s s i on of  the s e  gases  
wi l l  not  cause  o r  contri b ute to any a i r qua l i ty v i o l at i o n .  The amo unt  of  
carb o n  monoxi de and  hydrocarbons  re l eased  from d i e s e l  e n g i nes  i s  a l s o  smal l 
and  w i l l  not cause  any v i o l at i o n  o f  a i r q u a l i ty standards . 

The rema i n i ng p o l l utant o f  concern , ozone , i s  u n i q ue i n  the  case  o f  
transm i s s i o n l i nes . Ord i nar i l y ,  ozone  i s  a s econdary p o l l utant formed by the 
i nteract i o n of hydrocarbons , ox i de s  of n i troge n , and u l trav i o l et radi ati o n  
w i th i n  s u n l i g ht .  I n  the case  of  h i gh- vo l tage tran smi s s i on l os s , ozone  i s  
d i rect l y  produced by the co nductor corona  o f  the tran smi s s i o n l i nes . Under 
wors t-case  cond i t i o n s , ozone l eve l s o f  about  20  � g/m3 ( 10 ppb ) above  back­
ground  have been  meas ured under l i ne s  operat i ng  at ±40 0  to ±500 kVDC  ( D roppo 
1979 ; Krupa and P ratt 1982 ) .  A n umber o f  f i e l d experi ments h ave dete rm i ned 
that g ro u nd- l e ve l  ozone concentrat i o n s  due to the transm i s s i on l i ne corona  are 
u s u a l l y  i nd i s t i ngu i s h ab l e from bac kgro u nd co ncentrati o n s  (Sebo  et a l . 1976 ; 
Roac h et a l . 1978 ) . Mea s u rements  o f  ozone u nder a l i ne operat i ng  u nder the 
s ame cond i t i o n s  as  the proposed  l i ne res u l ted  i n  no  ozone bei ng  detected above 
bac kgro u n d  i n  any weather cond i t i o n s  ( J o h n s o n  1982a) .  

I n  s ummary , l ocal  amb i e nt a i r q u a l i ty wi l l  be  o n l y  s l i ghtl y and  temp orar i l y  
i mpacted by fug i t i ve d u s t  em i s s i o n s  i f  m i t i gat i ve meas ures  are emp l oyed dur i ng  
co ns truct i o n .  Re l ease  o f  gaseous  p o l l utants wi l l  not res u l t i n  s i g n i f i cant 
i mpacts o n  l ocal  a i r q u a l i ty .  
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4 . 1 . 2 Land  Feat u re s  and Use  

4 . 1 . 2 . 1 Geo l o gy and  S o i l s  

Geo l ogy 

The  construct i o n  and mai ntenance o f  the p roposed  transm i s s i on fac i l i ty 
( i nc l udi ng  the converte r te rmi na l ) wi l l  gene ra l l y  have l i tt l e  o r  no  i mpact o n  
t h e  geo l og i c feature s o f  t h e  reg i o n .  I n  contrast , many o f  t h e  geo l o g i c feature s 
are o f  c o n s i de rab l e  i mp o rtance i n  route s e l ecti o n , construct i on , and operat i on 
o f  the transmi s s i on sys tem . For  examp l e ,  system re l i ab i l i ty can b e  affected 
by u n s tab l e  areas , l ands l i de s , and other natural  hazards s uch as  earthquake s . 
Fac i l i ty construct i on can b e  i n f l uenced by the bedro c k  cond i t i o n s  s uch  a s  
steep s l opes  and s ha l l ow and/or  wet s o i l s .  Spec i a l de s i g n s  and care f u l  s i t i ng ,  
therefore , are req u i red to m i n i m i ze the i mpacts o f  these  hazards and o b s tac l es 
o n  the transm i s s i on sys tem . 

The natural  geo l og i c c o nd i t i on s  d i rect l y  affecti n g  the l ocat i on o f  the 
P ropos ed Route i nc l ude areas wi th exces s i ve s l opes  and u n i que  geo l og i c  areas . 
Wi th i n  the study area , maj o r  areas o f  exce s s i ve s l opes  ( over  25%)  are i de n t i ­
f i ed for  ( a) the B l u f f- M i dd l e Gore Mounta i n c omp l ex i n  the towns o f  Averi l l  
and Lew i s ;  ( b )  the Temp l e-Mi l es Mou n ta i n comp l ex i n  the towns o f  V i ctory , 
Lunenb urg , and Conco rd ;  and  ( c )  the East  Haven Range i n  the town o f  East Haven  
Town and  much  o f  the town of  Waterford . About  10% o f  the P roposed  Ro ute 
extends across  areas of exces s i ve s l ope ( K l u nder A s s oc . 1981 ) .  Approx i mate l y 
1 . 1 km ( 0 . 7 m i ) o f  the p roposed  gro u nd e l ectrode feeder l i ne  w i l l  trave rse  
terra i n where  s l opes  are  greater than 20% .  The c o n s truct i o n  of  transmi s s i on 
l i ne structure s  o n  s teep s l opes  c o u l d req u i re addi t i o n a l  s upporti n g  s tructure s  
to ens u re m i n i mum g r o u n d  c l earance and c ou l d  re s u l t  i n  pote nt i a l  i mpacts from 
i ncreased e ro s i o n  dur i ng  and after construct i o n , wi th  s ubsequent  l os s  o f  
structural  s upport . I f  the proposed m i t i gati ve meas ures are i mp l emented ( s ee 
Sec t i o n  4 . 3 . 2 . 1 ) , i mpacts due to eros i on o n  steep s l opes  wi l l  b e  re l at i ve l y  
m i n o r .  

Several  areas wi th i n t h e  s tudy area we re i dent i f i ed as  U n i q u e  Geo l o g i ca l  
Areas i n  t h e  1972 Vermont Land Capab i l i ty Map s , b u t  there are n o  s uch  areas 
al o n g  the P roposed Route ( K l u nder A s s oc . 198 1 ) . The c l o s e s t  u n i q u e  geo l o g i c a l  
features t o  t h e  P roposed  Ro ute a r e  t h e  c l i ffs o f  B l ac k  and Brouss eau  mounta i n s  
(more than 0 . 8  km [ 0 . 5 m i ] from t h e  route ) a n d  t h e  we stern s h o re s  o f  Lake 
Averi l l  ( 1 . 6 km [ 1  m i ] away ) .  By l ocati ng  the route s u ff i c i e nt l y  far from 
mounta i n c l i ffs , damage to the fac i l i t i e s  d ur i ng  l an ds l i de s  o r  the  i nd uct i o n  
o f  s l i de s  d u e  t o  cons tructi o n  acti v i t i es wi l l  b e  avo i de d .  

Because  transm i s s i on l i ne s  are des i gned t o  w i t h s tand a c o n s i derab l e  
amount  o f  bend i ng o r  twi s t i n g , s e i sm i c  act i v i ty o f  l ow or  med i um i nten s i ty 
wi l l  have l i tt l e  o r  no  e ffect o n  the l i ne .  I n  the event  o f  a maj o r  earth­
quake , however , repa i rs to the structure s  may be requ i red .  General l y , the 
h i s to ri c a l  ( 1534- 1977)  s e i sm i c i ty record i nd i cates m i n o r  s e i sm i c  acti v i ty 
w i th i n  and s urro u nd i ng  the s tudy area ( Ch i b u r i s 1981 ) .  

S and and g rave l re s o u rces  to b e  u sed fo r foundat i o n , acc e s s  road , and 
s ub stati o n  construct i o n  p urpo se s  w i l l  b e  extracted from a few e s kers and kame 
depo s i ts adjacent to the wa l l s  o f  g l ac i a l l y  formed v a l l eys . These  res o u rces  
are  of  l oc a l  i mp o rtance o n l y  and w i l l  not  be  und u l y  stra i ned by  con struct i o n  
acti v i t i e s .  
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No  s i gn i f i cant or  u n i q ue geo l og i c  i mpacts are expected due to c o n s truct i o n  
and operat i o n  of  the converter term i na l , a l though  s ome s urface d i s turbance o f  
the e nt i re 9 - ha ( 23 - acre ) s i te wi l l  occ u r .  

S o i l s  

Mo st  s o i l d i s turb a nce wi l l  occ u r  dur i n g  the c o n s tructi o n  p hase  of  the 
p ropo sed p roject . The degree of  i mpact a nd i ts durat i o n  wi l l  depend  on con­
struct i o n  act i v i t i e s and so i l  c haracter i st i c s . I nc reases  i n  eros i o n  are  
l i ke l y  to  occ ur  when the so i l  i s  exposed  o r  d i sturbed , e . g . , i n  c l e ar i ng  
ri ghts - o f-way o r  co nstruct i ng roads and  s ub s tati o n  s i te s .  These  i mpacts wi l l  
cont i nue  unt i l s u ff i c i e nt revegetati o n has occ urred to rep l ace s o i l - retai n i ng 
gro und  cover ; th i s  wi l l  take about  s i x  to twe l ve mo nth s .  The potenti a l  for 
e ro s i o n i s  greate s t  whe n  ra i n fa l l i s  he avy or  duri ng  sp r i ng  s nowme l t  condi t i o n s . 
The  s ubseq uent  runoff  from the s e  events can  cause  s heet , ri l l ,  o r  g u l l y  e ro s i o n .  
C o n s truct i o n  o f  transm i s s i o n  towe rs o n  steep s l opes can  a l s o  res u l t  i n  s l ope 
and s o i l  i nstab i l i ti es , i nc reased  eros i o n ,  and sed i mentati o n .  

The amo u n t  o f  eros i o n that wi l l  occ u r  a l ong  a ri ght- o f-way a nd acc e s s  
roads wi l l  b e  a d i rect functi o n  o f  t h e  amo unt  o f  vegetati o n  t h a t  must  b e  
c l eared ( Asp l undh  E n v i ro n .  Serv .  1977 ) .  I n  ope n , c l eared areas s u c h  as  f i e l ds 
o r  l ogged areas , eros i o n rates wi l l  rema i n re l ati v e l y  unc hanged duri ng  r i ght­
o f-way con struct i o n  because  l i tt l e furthe r  c l eari n g  i s  nece s s ary .  Eros i o n 
rate s wi l l  i nc rease  up to one- h u ndred fo l d  i n  heav i l y  forested  areas where 
much c l eari ng i s  req u i red and  no  vegetati ve cover rema i n s .  Where s ome v egeta­
ti ve cover  rema i ns after c l eari ng , eros i on l os s e s  wi l l  be  l ower- - o n l y  about  
ten  t i mes  above n o rma l , forested s o i l s . Because  o f  the much  smal l e r area  
i nvo l ved , e ros i o n due to r i ght- o f- way and  termi n a l - s i te c l eari ng  wi l l  b e  
neg l i g i b l e  i n  co ntrast to e ros i o n res u l t i ng from t i mber harv e s t i ng  act i v i t i e s 
i n  the reg i o n .  App roxi mate l y  1000 h a  ( 2500 acre s )  are h arvested per year i n  
E s s ex County ,  compared to the o ne- t i me c l eari ng  o f  over  420 h a  ( 1100 acres ) 
for the p ropo s e d  r i ght- o f-way ( ER ,  Vo l . 3 ) .  

The  movement of  heavy mac h i nery over  the s o i l  dur i ng c o nstruct i o n  and  
mai ntenance per i ods  may s ub s tanti a l l y  i mpact l ocal  areas o f  s o i l .  Such  mov e­
ment may res u l t i n  compact i o n  o f  s u rface s o i l s  or  remova l  o f  uppe r s o i l ho r i ­
zons . Mechan i ca l  compact i o n  o f  the s o i l s  general l y  reduces s o i l  produc ti v i ty 
by reduc i ng rates  of  water i nf i l trat i o n  and  perco l at i o n , res tri cti ng root 
penetrati o n , and i nc reas i ng s u rface water runoff  or  pond i n g .  Such i mp acts , 
a l though  l oca l i zed i n  extent of  area d i s turbed , w i l l  be . mo s t  harm f u l  i n  areas 
where r i ghts - o f- way c ro s s  agri c u l tural  l ands . Because  the Proposed Route 
cro s s e s  few areas o f  farm l and  o r  p r i me agr i c u l tura l s o i l s  ( s ee Secti o n  3 . 2 . 1 
and  3 . 2 . 2 ) , the i mpacts w i l l  be  sma l l .  O n l y  about  300 m ( 1000 ft)  o f  pr i me 
agri c u l tural  s o i l s  wi l l  b e  cro s sed  i n  the town o f  B l oomfi e l d n o rtheast o f  
French  Mounta i n  ( Kl under As soc . 1981 ) .  These  s o i l s  are c u rrent l y  vegetated by 
a m i xed  forest  commu n i ty .  Where r i g ht- o f-way p a s s es through  acti ve commerc i a l 
forest , the i mpacts due to r i g ht- o f-way cons tructi o n  wi l l  be  l e s s  than  the 
i mpacts res u l t i ng from t i mber harve s t i ng acti v i t i e s .  

Excav.at i o n o r  bac kfi l l  acti v i t i es a s s o c i ated wi th  road a nd tower con­
struct i o n  and  s ub s tat i o n  s i te p reparati o n  may a l s o  c ha nge so i l  c h aracte ri s t i c s  
by m i x i ng t he s o i l p r o f i l e ,  b r i n g i ng  roc k fragme nts or  b o u l ders t o  the  s u rface , 
i nterrupt i ng  i n f i l trat i o n  and  dra i nage , and  i nc reas i ng ero s i o n .  Wi th  effecti ve 
m i t i gati ve mea s u re s  ( see  Secti o n  4 . 3 . 2 . 1 ) ,  many of  the  i mpacts a s s o c i ated w i t h  
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s u c h  d i st urbances  w i l l  be  m i nor ; wi thout  m i t i gati o n , topso i l  fert i l i ty may be 
ser i o u s l y  i mpa i red a l though  s uc h  i mp a i rme nt wo u l d  be  very l oca l  i n  exte n t .  

Many o f  t h e  s o i l s  a l ong  the P roposed Ro ute are potent i a l l y  poor  bases  f o r  
road c o n s truc t i o n  because  o f  excess  wetnes s ,  pond i ng ,  s h a l l owne s s , and 
s to n i ne s s .  Such l i m i tat i o n s , however , can  be  overcome by proper e n g i nee r i ng  
tec h n i ques  and  s u i tab l e  roadbed preparat i on .  Such  re stri c t i o n s  are  l e s s  
prob l emat i ca l  for dev e l opme nt o f  temporary roads t o  b e  u s ed by construc t i o n  
veh i c l e s .  

Whe re acc e s s  roads are cons tructed through  l umber company l ands and  are 
us ed for t i mber  harve s t i ng as  we l l  as  powe r l i ne mai nte nance , the e ro s i o n 
l o s s e s  from the acces s road wi l l  be  attr i buted to both  acti v i t i e s . J o i nt use  
o f  the  access  roads by the powe r company and  the  l umber company w i l l  red uce 
the n umber o f  new roads constructed by e i ther  company and , as  a res u l t ,  w i l l  
m i n i m i ze e ro s i on l o s s e s  att r i b utab l e  to the transmi s s i o n l i ne .  

Afte r  construct i o n  o f  the r i ght- o f-way , e ros i o n prob l ems  may s t i l l  pers i s t 
where areas s u c h  as  towe r s i te s , acc e s s  roads , and  excavat i o n s  have not been  
adeq uate l y  re stored to  a t i ght  cover  by  natura l  p l ant succes s i on o r  arti f i c i a l  
seed i ng .  Spec i a l attent i o n must  b e  p a i d to re storat i on o f  d i s tu rbed areas o n  
r i ghts - o f-way , even  i f  th i s  must  b e  done s ome t i me after the l i ne has  been  i n  
u se  (Asp l u ndh  E nv i ro n .  Serv .  1977 ) .  

O f  the 91  km ( 57 m i ) o f  the P roposed Route , about  9 km ( 5 . 5 m i ) passes  
over  s o i l s  and  overb u rden mate ri a l s  that are l e s s  than  1 . 5-m  ( 5- ft )  th i c k .  
Because  con struc t i o n  o f  towe r fou ndat i ons  i n  these  s o i l s  req u i re s  the u s e  o f  
roc k  dr i l l i ng and b l a s t i ng  tec h n i ques  that doub l e  o r  tr i p l e  fou ndat i o n con­
struct i o n t imes , these  s o i l s  have  been  a v o i ded wherever p o s s i b l e .  Whe re 
encountered , h oweve r ,  c o n s truct i o n  act i v i t i e s wi l l  acce l e rate s o i l  eros i on 
rates  because  these  s ha l l ow s o i l s  are u s u a l l y  l ocated o n  mode rate to s teep 
s l opes  and may be spars e l y  vegetate d .  T he potent i a l  v o l ume of  eroded s o i l i s  
re l at i v e l y  smal l becau s e  o f  the t h i n n e s s  o f  these  s o i l s ,  a nd the tota l area to 
be adverse l y  a f fected by cons truc t i o n  act i v i t i e s  i n  s u c h  s o i l s  wo u l d  be  l i m i ted 
i n  exte nt to about 55 ha ( 140 acre s ) .  

4 . 1 . 2 . 2 Agri c u l ture 

T h e  o n l y  agri c u l tural  l a nds l ocated near the Ve rmo nt port i o n o f  the 
proposed  transmi s s i o n l i ne ro ute are a l o n g  State Route 114 east o f  the v i l l age 
o f  Norto n , a l o ng Shore Road near the v i l l age o f  Granby , and  i n  the town of  
Wa terfo rd near Moo re Re s e rvo i r . It  i s  e s t i mated that up to 6 ha  ( 15 acre s ) of  
agri c u l tura l  l and l ocated w i th i n the town of  Norton wi l l  be  crossed by the 
transmi s s i o n l i ne r i ght- o f-way ( Tab l e  4 . 1 ) .  I n  New Hamp s h i re ,  the tra n sm i s s i o n 
l i ne r i ght- o f-way wi l l  c ro s s  6 ha  ( 16 ac re s )  o f  agri c u l tura l  l and ( Tab l e  4 . 1 ) . 

T he transm i s s i o n l i ne wi l l  c ro s s  o n l y  0 . 04% o f  a l l agri c u l tura l  l and i n  
E s sex County and o n l y  0 . 001% o f  a l l agri c u l tural  l and i n  Grafton Cou nty .  As 
d i s c u s sed above , o n l y  a sma l l port i o n of th i s  l and u nder the ri g ht- o f-way wi l l  
actua l l y  be d i s turbed by the tra nsmi s s i on l i ne towe rs dur i ng  con struc t i o n  or  
operat i o n .  I n  s ummary , the cons t ructi on  and  operat i o n  o f  the p roposed  tra n s ­
m i s s i o n l i ne and  term i n a l  fac i l i ty wi l l  n o t  s i gn i f i cant l y  i mpact agr i c u l tura l  
re s o u r c e s  wi t h i n t h e  study area . 
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Tab l e 4 . 1 .  Land- U s e  Catego ri e s  I denti f i ed i n  the  Proposed  
R i ght- o f-Way 

Land- U s e  Cumu l ati v e  Le ngth 

Categoryt 1 Ki l omete rs M i l es 

V E RMONT 

Hardwood 45 28 

M i xed Forest 22  14 

Softwood 3 2 

Wet l and 3 2 

C l earc ut/Reg rowth 6 3 

Agri c u l ture 1 1 

La ke N e g l i g i b l e 

Tota l t3 80 50  

- - - - - - - - -

N EW HAMPSH I RE 

Hardwood 7 5 

M i xed Forest 0 0 

So ftwood 2 1 

Wet l and N e g l i g i b l e  

C l earc u t/Regrowth 0 0 

Agri c u l ture 2 1 

La ke N e g l i g i b l e  

Tota l t3 11 7 

Area Wi th i n 
R i ght- o f-Wa�t2 

Hectare s Acres 

270 680 

140 350 

18 44 

2 2  56  

34 85 

6 15 

0 0 

490 1230 

29  71  

0 0 

7 17 

0 0 

0 0 

6 16 

0 0 

43 104 

Perc entage o f  
R i ght- o f-Way 

56  

29  

4 

4 

6 

1 

0 

100 

69 

0 

16 

0 

0 

15 

0 

100 

t 1 Hardwood = broad l eafed , dec i duous  tree s ; mi xed forest = m i x  of b road­
l eafed and c o n i fero u s  trees ; s oftwoo d = c o n i fero u s  trees wi th need l e 
o r  awl - s haped f o l i age , ev ergreen  ( except for l arch ) ; wet l ands = 
pri mari l y  nonproducti ve forest type ; c l earcut = rece n t l y  harve sted ; 
and  regrowth = harve sted  a reas o f  the recent  past where i n rege nerat i o n  
has atta i ned sap l i ng and  smal l p o l e s i ze .  

t2 Ve rmo nt e s t i mate s based  o n  a 61-m ( 200- ft)  r i ght- o f-way . New Hamp s h i re 
est i mate s based  o n  a 39-m ( 128- ft) ri ght-of-way . 

t3 Tota l s may not add becaus e  o f  round i n g .  

Source : E R  ( Vo l . 2 - - Exh i b i ts 2-12 , 2 -20 , and 2 - 64 ; V o l . 3 - -Append i x  B ) .  
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The exi s t i ng agri c u l tural  l and , i nc l u d i ng  the p r i me agr i c u l tural  s o i l s ,  
wi l l  be i mpacted dur i ng  the c o n s tructi o n  phase  wh i l e  p repari ng  the r i ght-of- way 
and structure fou ndat i o ns , i n sta l l i ng the towe rs , and stri ng i ng the conductors . 
Th i s  i mpact i s  not expected to be s i gn i f i cant  i f  the c o n s truct i o n  acti v i t i e s 
can take p l ace dur i ng  the wi nter season , m i n i m i z i ng the potent i a l  fo r i nter­
ference  wi th farm i ng acti v i t i e s .  D u r i ng  operat i o n , those  transm i s s i on l i ne 
towe rs l ocated o n  agri c u l tura l  l and wi l l  ta ke out  o f  p roducti o n  the amo unt o f  
l and u s e d  for the towe r i ts e l f ( approxi mate l y  0 . 2  t o  0 . 3  acres  p e r  l atti ce 
towe r ,  l e s s  i f  H - f rame o r  s i ng l e  p o l e c o n structi o n  i s  u s e d )  and v ar i o u s  amou nts 
of l and not u s ab l e by the farmer due to the type o f  c rop p l anted , mac h i nery 
used , and where the towe r i s  p hys i ca l l y  l oc ated wi th i n  the f i e l d .  The magn i ­
tude o f  the i mpacts re l at i ve to l os s  o f  c u l t i vated crop ac reage ( ex i st i ng  and 
potenti a l ) ,  farm mac h i nery operat i onal  d i ff i c u l t i e s  around towe r bases , and 
weed c ontro l p rob l ems  can  be reduced by the use  o f  H - frame o r  s i ng l e po l e  
structures ( rather than l atti ce towe rs ) and the p l aceme nt o f  towe rs at the 
edge rather than wi th i n  a n  agri c u l tural  f i e l d .  

A t  the converte r term i na l  s i te ,  app rox i mate l y  15% o f  the 9 . 3 - ha ( 23- acre ) 
s i te i s  curre n t l y  u nder crop c u l t i vati o n  ( Tab l e  4 . 2 ) .  T h i s  s i te ,  c omp l ete l y  
l oc ated o n  New E n g l and Powe r Company property ,  wi l l  b e  c l eared o f  vegetat i o n , 
graded , covered w i t h  grave l , and fence d .  The construc t i o n  o f  the s ub s tati o n , 
i nc l ud i ng  c o n nector r i ght- of-way ove r 2 ha  ( 5  ac re s )  o f  agri c u l tura l  l and 
( Tab l e 4 . 2 )  wi l l  i mpact o n l y  0 . 004% o f  a l l farm l and i n  Grafto n County .  

Construc t i o n  o f  the proposed gro u nd e l ectrode wi l l  not d i sturb a ny l and 
c u rre n t l y  u nder c u l t i vat i on o r  i n  pasture . 

4 . 1 . 2 . 3 Fore stry 

I n  add i t i o n  to about  3 km ( 2  m i ) i n  Ca l edon i a  County ,  about 77  km ( 48 m i ) 
o f  the p roposed  l i ne wi l l  be l ocated i n  E s s e x  County ,  the most  heav i l y  fore sted 
of  the c o u nt i e s  i n  Vermon t .  For  the  most  part , t h e  actual  rou t i ng  o f  the 
proposed l i ne i s  c urre n t l y  i de n t i f i ed o n l y  as  a c o rr i do r , rang i ng  i n  w i dth 
between  the actua l ri ght-of-way req u i reme nt ( i . e . , 61  m [ 200 ft] ) to about 
e i ght t i mes  the req u i reme n t .  The w i dth o f  the route a l l ows s ome f l ex i b i l i ty 
to avo i d  env i ro nme ntal l y  s e ns i t i ve areas i n  the f i na l a l i gnme nt  o f  the r i ght­
of-way .  

Spec i f i c  i n fo rmat i o n  concern i ng forest re s ou rces  a l o n g  the P roposed  Route 
i s  not avai l ab l e .  Howeve r ,  the App l i cant has  p ro v i ded a s e r i e s  o f  map s dep i ct­
i ng l and use  wi th i n  and adjacent  to the route ( ER ,  Vo l . 3 - - Appe nd i x  B ) .  The 
l and- use  map s  i nd i cate that hardwood fore s ts occupy abo ut 48 km ( 30 m i ) o r  56% 
o f  the 80- km ( 50 - m i ) route i n  Vermon t .  For  a 61-m ( 20 0 - ft )  r i ght- o f-way , the 
area of hardwood forest wi l l  be abo ut 270 ha or 680 ac res ( Tab l e  4 . 1 ) .  

Area req u i reme nts for the p roposed  transm i s s i o n l i ne from Moore Dam to 
the c o nverter te rm i na l  wi l l  e ntai l wi den i ng commo n r i ght-o f-way by about 39 m 
( 128 ft)  ( ER ,  Vo l . 2- - Ex h i b i t  2 - 3 ) .  The  equ i va l ent  area for the i nc reased 
wi dth o f  the ri ght- o f-way i s  about  41  ha  ( 102 ac re s ) .  I n  acco rdance wi th the 
genera l  d i stri but i o n  o f  maj o r  fore s t  types  ( E R , Vo l . 2 - - Exhi b i t  2 - 12 ) , the 
add i t i o n a l  ri ght- o f-way i s  comp r i sed of abo ut 31 ha ( 76 acre s )  o f  map l e/ 
b i rch/beech  and 11 ha ( 2 6  acre s )  o f  wh i te and red p i ne fore s t l and .  T h u s , the 
deve l opment o f  th i s  r i ght-o f-way and the fac i l i t i e s at the conve rte r term i nal  
wi l l  re s u l t i n  wi thdrawa l o f  abo u t  54  ha ( 130  acre s )  o f  l and from the forest 
re s o u rce base o f  Grafto n County ,  New Hamps h i re .  



Tab l e  4 . 2 .  Land- U s e  Catego r i e s  I de nti f i ed at the  Conve rter 
Termi nal  and Connector and F eeder L i ne S i te s  

Connector  and Feeder  L i ne Corr i dors  

Converter  Length  o f  N ew Area W i t h i n  N ew Percentage o f  
Term i na l  C o r r i dor  C r o s s ed R i ght-o f-Wayt2 

Land- U s e  Tota l  C o v e r  
Categoryt 1 Hectares  Acres  K i l ometer s  M i l es Hectar e s  Acres  i n  Corr i dors  

Hardwood  0 0 0 0 0 0 0 

Mi xed Forest  8 2 0  3 . 8  2 . 4  1 1  29  92  

Softwood  0 0 0 . 2  0 . 1 1 3 4 

Wetl and Neg l i g i b l e Neg l i g i b l e 0 0 0 

C l earcut/Regrowth 0 0 0 0 0 0 0 

Agri c u l t u re 1 3  3 0 . 2 0 . 1 1 3 4 

La ke 0 0 0 0 0 0 0 

Tota l t3 9 2 3  4 . 2 2 . 6 1 3  35  100  

t 1 Hardwood  = b ro ad l eafe d ,  dec i duous  tree s ; m i xed forest  = m i x  o f  broad- l eafed and c o n i fer o u s  
tree s ; s oftwood = c o n i fer o u s  t r e e s  wi t h  need l e o r  awl - s haped fo l i ag e , e v e rgreen  ( except for 
l ar c h ) ; wet l ands = pr i mari l y  n o np roducti v e  forest  type ; c l earcut = recent l y  harv e s ted ; and 
regrowth = harv e s ted  areas o f  the  recent pas t where i n  regenerat i o n  has  atta i ned s ap l i ng and 
smal l p o l e s i ze .  

t2 E s t i mates  based  o n  a 61-m  ( 20 0 - f t )  r i ght- of-way for  the  connector  l i ne c ontai n i n g  l and c o v e r  
i n  the  s ame proport i o n s  found i n  the  c o r r i do r  a s  a who l e ;  9-m  ( 30 - f t )  r i ght- of-way for  feeder  
l i ne .  

t3 Tota l s may not add because  o f  round i n g .  

-+=:> I 
'-I 
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The conve rter te rm i na l  wi l l  occ upy an  area o f  about 9 . 3 ha ( 23 acre s ) .  
Th i s  area wi l l  be c l eared o f  a l l vegetat i o n , str i pped o f  top s o i l ,  regraded , 
res urfaced wi th crus hed roc k ,  and fenced ( E R , V o l . 1 - - Sec . I I I  A ) .  About  85% 
of the co nverter s i te i s  forested ; thus  about 8 ha ( 2 0  ac re s )  of l a nd wi l l  be  
wi thdrawn from forest  p roduct i o n (Tab l e 4 . 2 ) .  About  20  ha ( 5 0  ac res ) o f  
forest wi l l  b e  c l eared f o r  t h e  ground  e l e ctrode . T h e  forest  vegetat i o n on  
three s i de s  o f  the converter s i te wi l l  rema i n  i ntact for nat u ra l  s c ree n i ng ;  
open  l and adjacent to the converter s i te wi l l  be used  for c o n struc t i on  l aydown 
area , tops o i l p i l i ng ,  yard i ng areas , park i ng l ots , etc . F o r  construc t i o n  and 
operat i o n of  transm i s s i o n fac i l i t i e s  between  the conve rter and the Comerford 
swi tchyard , however , i t  wi l l  be  nece ssary to c l ea r  t i mber  spec i e s from a 61-m  
( 200- ft)  wi de r i ght- o f-way extend i ng northwest  from  the  converter s i te for  a 
d i s tance  o f  about 610 m ( 2000 ft) . About  9 ha ( 25 ac res )  o f  new r i ght- o f-way 
wi l l  be c l eared through forest for  the feeder l i ne to the ground  e l ectrode .  
Thus , the tota l t i mber l and to  be c l eared i n  the  v i c i n i ty of  the  converter 
s i te i s  about 40 ha ( 100 acre s ) .  The maj or  fore st  type i n  the v i c i n i ty of 
the c o n ve rter i s  the wh i te and red p i ne type ( c f .  Sect i on 3 . 2 . 3 ) . 

Mo s t  o f  the hardwoo d  stands referred to i n  Tab l e s  4 . 1 and 4 . 2 are very 
l i ke l y  rep re s e ntat i ve stands o f  the map l e/b i rch/beec h forest type ( s ee Appen­
d i x  C ) . S i m i l ar l y ,  most  o f  the s o ftwood stands are very l i ke l y  repre s en­
tat i ve s  o f  the s p ruce/ f i r fore s t  type , and most  o f  the m i xed fore s t  rep re sents  
i nterm i ng l i ng o f  the map l e/b i rc h/beech , spruce/ f i r ,  and- - to a l e s s e r  exte nt- ­
wh i te and red p i ne forest types . 

The tota l area req u i reme nt for the Vermo nt segment o f  the p roposed  trans­
m i s s i o n l i ne i s  about 490 ha ( 1200  acres ) .  Th i s  area i s  not  a l l commerc i a l 
fore s t l and ; however , i f  i t  we re , the area wo u l d  repre s e nt o n l y  0 .  0 3% o f  the 
total commerc i a l  fore s t l and i n  Es sex and Ca l edo n i a  c o u nt i e s .  I n  New Hamp s h i re ,  
fore st  c l ear i ng rep res e nts about  0 . 002% o f  the repo rted tota l commerc i a l 
fore s t l and i n  Grafton Cou nty ( K i ngs l ey 1976 ) .  I f  the v o l ume o f  growi ng sto c k  
removed dur i ng r i ght- o f-way c l ear i ng  i s  c a l c u l ated re l at i ve t o  ex i st i ng growi ng  
stoc k ,  the  res u l t i ng  pe rce ntage s are equa l l y  i ns i gn i f i cant .  S i nce the ear ly  
1950 s , v o l ume s o f  growi ng s toc k ( spec i es o f  commerc i a l  va l ue )  have been  accumu­
l at i ng i n  Vermo nt forests  i n  exc e s s  o f  a n n u a l  t i mber  remova l s  and w i l l  cont i n ue 
to do s o  we l l i nto the future ( Secti on  3 . 2 . 3 ) .  

I t  i s  ant i c i pated that a n umber o f  l andowners , parti c u l a r l y  those  w i th 
l arge ho l d i ng s , wi l l  choose  to c l ear any r i ght- o f-way o c c u rr i ng  o n  the i r  
ho l d i ngs . I n  a number o f  i n stance s , harve s t i ng  o f  the r i ght- o f-way wi l l  
l i ke l y  rep res e nt i n- l i e u- o f  c utti ngs  o n  other port i o n s  o f  the s ame owne rs h i p .  
Thus , i t  seems reaso nab l e  to expect that s uc h  c l ear i ng  wi l l  not severe l y  
d i s rupt l oc a l  forest  market c o n d i t i o n s . I t  s h o u l d a l s o  b e  noted that c l ear i ng 
wi l l  not destroy the pote nt i a l  forest re s o u rce base . I n  the abse nce o f  mai nte­
nance , the r i ght- o f-way w i l l  be i nvaded and occup i ed by forest vegetat i o n .  

I n  v i ew o f  the fo rego i ng ,  deve l opment and operat i o n o f  the proposed 
transm i s s i o n fac i l i t i e s  are expected to have no s i gn i f i cant  adverse i mpacts o n  
e i ther fore st  res ources  o r  fore s t  market c o nd i t i o ns  i n  Ve rmo nt and New Hamp s h i re .  

4 . 1 . 2 . 4  M i n i ng 

There wi l l  be no s i gn i f i cant i mpacts to m 1  n 1  ng  operat i o ns  d u r i ng  the 
cons tructi o n  and operat i o n. of  the p roposed  transm i s s i on l i ne and req u i red 
acc e s s  road areas because  no  known m i neral  extrac t i o n  or maj o r  sand and grav e l  
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operat i on s  are l ocated wi th i n  the proposed  transm i s s i o n  l i ne corri dor or  
te rm i n a l  l oc at i o n .  

4 . 1 . 2 . 5  Rec reat i on 

O ne o f  the  pr i nc i pa l  c r i teri a adopted i n  ear l y cons i derat i o n s  for rout i ng 
the proposed i nte rconnect i on e ntai l ed avo i dance  o f  p r i mary recreat i o n  areas 
and p u b l i c  l and owners h i p s  ( ER ,  V o l . 3 - - Sec . I A ) . A north- s outh  rout i ng 
through  c e ntral  E s s e x  County adheres to  the s e  gu i de l i ne s  becau s e  there i s  a 
re l at i ve  pauc i ty o f  dev e l oped rec reat i o n  s i te s  and  fac i l i t i e s i n  spars e l y  
pop u l ated E s s ex County ,  espec i a l l y  i n  the  v i c i n i ty o f  the  Propos ed Route ( see  
Sect i o n  3 . 2 . 5 ) .  Deve l oped recreat i o n a l  reso urces  are c o n s i derab l y  greater i n  
Ca l edo n i a  C o u n ty than  i n  E s s e x  County .  

The  P roposed  Route wi l l  not  e nc roach  o n  any known deve l oped o utdoor 
recreat i o n  s i te s , but a few s uc h  s i te s  are l oc ated w i th i n  abo u t  1 . 6 km (1 m i ) 
o f  the route , i . e . , the  Norton  S c h o o l  p l aygrounds , the  Granby S c h o o l  p l ay­
grounds , fac i l i t i es at M i l es Pond , and  a boat l aunch i ng and p i c n i c  area 
adj acent  to Moore Reserv o i r . However , any adverse  e ffects attri butab l e  to 
dev e l opme n t  of the p ropo s ed transm i s s i on l i ne wi l l  be  of a v i s u a l  nature . 

P o rt i o n s  o f  the  V i ctory Bog  and Averi l l  Mounta i n  W i l d l i fe Management  
areas are  w i th i n  6 km  ( 4 m i ) o f  the  Proposed  Route ; a l l other  l arge state 
owners h i ps are we l l  removed from the route . 

Dev e l opme nt o f  the p rop o s e d  tran smi s s i o n l i ne wi l l  have b oth pos i t i ve and 
ne gat i ve e ffects o n  opport u n i t i es for d i spersed type s  o f  rec reat i o n i n  the  
study are a .  For  examp l e ,  the  proposed  l i ne wi l l  not  d i s rupt a ny ex i s t i ng 
s n owmo b i l e  route s , but i t  i s  l i ke l y  that at l east  s ome port i o n s  o f  the route 
wi l l  be  i ntegrated wi th  l oc a l  tra i l systems . Add i t i o na l l y ,  the P roposed  Route 
and  a s s o c i ated s e rv i ce roads may fac i l i tate access  to  p re v i ou s l y  i nacc e s s i b l e  
h u nt i ng  and f i s h i ng areas . O n  the other  hand , s ome p r i v ate l andowners may 
resent  i ntrus i o ns  on the i r  h o l di ng  by the  general  p ub l i c .  I n  cases  of c ontro­
ve rsy , prov i s i ons  for exc l ud i ng p u b l i c  use may be  negot i ated as  a c o nd i t i on o f  
easements  for r i ght- o f-way . 

Some cros s - c o u ntry s k i ers , b i kers , and h i kers wi l l  l i ke l y  v i ew the  pro­
posed trans m i s s i o n fac i l i t i e s  as detract i ng from the n atura l  attri b utes o f  the  
l oc a l  l andscap e .  The  p roposed  transm i s s i on l i ne wi l l  a l s o  b e  v i s i b l e to  
b oaters u s i ng several  waterways i n  the  area ( e . g . , for canoe i ng )  and  to part i c i ­
pants  i n  wate r- based  recreati o n  act i v i t i e s a t  Comerford and  Moore reservo i rs ,  
p arti c u l a r l y  i n  i nstances  where the  l i ne c l o se l y  paral l e l s  the  s ho re l i ne o r  
spans sma l l embayments o f  the  re s e rvo i rs .  F urther d i s c us s i on o f  i mpacts o n  
v i s u a l  res o u rces  i n  the v i c i n i ty o f  t h e  p roposed  trans m i s s i on l i ne  i s  prese nted 
i n  Secti o n  4 . 1 . 6 .  

I n  s ummary , d i rect a nd i nd i rect adve rse e ffects o f  the  propos ed tran s ­
m i s s i on l i ne o n  recreat i ona l  re s o u rc e s  o f  the  s tudy a r e a  wi l l  be  e s s e nt i a l l y  
i nconsequent i a l , w i t h  the  excepti o n o f  l i m i ted v i s u a l  e ffects . E ffects o n  
d i spersed  types  o f  recreat i o n  wi l l  res u l t i n  b o t h  negat i ve a n d  pos i t i ve c o n s e ­
quences . Overa l l ,  the  i mpacts o n  rec reat i on a l  resources  are wi t h i n  l i m i ts 
acceptab l e  to  the  general  p u b l i c .  
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4 . 1 . 2 . 6 Res i dent i a l , C omme rc i a l , and  I ndustri a l  

There are no  l arge commu n i t i e s l ocated a l o n g  the  l e ngth o f  the P ropos ed 
Route i n  Ve rmo n t .  Except f o r  t h e  v i l l ages  o f  Norton  a nd G ra nby , and  a ro u nd 
the M i l e s Pond  a nd O regon  Road a rea , there are o n l y  s c attered permanent  and 
s e a s o n a l  res i dences . Approx i mate l y  60  permanent  res i dences  and  75 s e a s o n a l  
re s i dences  and  c amp areas a re l ocated wi th i n  1 . 6 k m  ( 1  m i ) of  the  Proposed 
Route ( E R ,  Vo l .  3 - - p p .  113- 114 ) .  The s e  res i de nc e s  wi l l  be  s ub j e cted to 
i nc reased  no i s e and dust l ev e l s dur i ng  c o n s truct i o n ,  and  p o s s i b l y  i ncon­
v e n i enced  d u e  to  the  movement o f  c o n s tructi o n  workers and  mac h i nery .  P rope rty 
v a l ues  a nd a e s thet i c  c o ns i de rati o n s  may b e  adverse l y  affected for  t h o s e  
res i dences  i n  c l o s e  p rox i m i ty to the  p roposed  l i ne ( Sec t i o n s  4 . 1 . 5 . 4  a n d  4 . 1 . 6 ) .  

A l though  the  ro ute does  not  cross  any l and c u rrent l y  u s ed for  res i de n t i a l  
purpos e s , s e gments o f  l and i n  the  towns o f  Norto n ,  Brunswi c k ,  Concord , and  
Waterford a re zoned for  res i de nt i a l  u s e .  Lands wi th i n c l o s e  v i ew of  the  
trans m i s s i o n l i ne may b e  l es s  l i ke l y  to b e  deve l oped as  re s i de n t i a l  areas due  
to the i r c l o s e  p rox i m i ty to the  l i n e  and  i ts potent i a l for v i s u a l  d i s h armony 
wi th  the  s u rround i ng rural  l and s c ap e  ( Sect i o n s  4 . 1 . 5 . 4  and 4 . 1 . 6 ) .  

The  con s truct i o n  and  operat i o n  o f  the  propo s ed transm i s s i o n l i ne wi l l  not  
i mpact a ny e x i st i ng  commerc i a l  or  i nd u s tri a l  deve l opme nts i n  the  s tudy are a .  
A l though  t h e  tra n s m i s s i o n l i ne route does  n o t  c r o s s  a ny l and c u rrent l y  used  
for c ommerc i a l o r  i ndustri a l  p u rpo s e s  ( other  than  t i mb e r  p roducti o n ,  s e e  
Sect i o n  4 . 1 . 2 . 3 ) , s egments o f  l and are zo ned for i ndustri a l - commerc i a l u s e  i n  
the  town o f  Waterford i n  Ve rmont  and the  town o f  L i tt l eton  i n  New H amps h i re .  
I t  i s  not  expected that the  tra n s m i s s i o n l i ne  wi l l  advers e l y  affect  any o f  
t h i s  zo ned l an d .  

Land adjacent  t o  the  converter  term i n a l  s i te i s  domi nated by e l ectri c 
generati o n  a nd transm i s s i o n fac i l i t i e s .  The  c l o s e s t  re s i dences  are l ocated 
a l o n g  State Route 135 , app rox i mate l y  615 m ( 2000  ft)  from the proposed term i na l  
fac i l i t i e s .  A tota l o f  s i x  res i dences  are l oc ated wi th i n  about  1 km ( 0 . 6  m i ) 
of  the  s i te .  I t  i s  not  expected that the  add i t i o n a l  trans m i s s i o n fac i l i t i es  
wi l l  have an  adve rs e  e ffect o n  the  s u rrou nd i ng res i de n ce s .  

I n  s ummary , the  c o n struct i o n  and  operat i o n  o f  the  p roposed  tra n s m i s s i on 
l i ne  and  term i n a l  fac i l i ty are not  expected to s i gn i f i c a nt l y  i mpact a ny maj or  
res i de nt i a l , c ommerc i a l , o r  i ndustr i a l  fac i l i t i es .  Howe ve r ,  s ome s c atte red 
permanent  a nd s e a s o n a l  res i de nces  m ay be  i mpacted ( se e  Sect i o n s  4 . 1 . 5 . 4  a nd 
4 . 1 . 6 ) .  

4 . 1 . 2 .  7 Natura l Areas 

N o n e  of the  64 " Pr i mary Natura l Are a s "  i de nt i f i ed i n  the  Vermont Natural  
Areas P roject  i s  c ro s s ed by the  P ropo sed  Route ( Se ct i o n  3 . 2 .  7 ) .  A l though  
Moose  Bog  was  not  i de n t i f i ed as  a P r i mary Natura l Area  dur i ng  p roject  s c ree n i ng , 
the nat u ra l  u n i que  n e s s  o f  the  bog  has  s i nee been  ac knowl edged by the  Vermont  
Agency o f  E n v i ronmenta l Conservat i o n  ( 1982a ) , the  U . S .  F i s h  and  W i l d l i fe 
Serv i ce ( 1979 ) , a nd othe rs . The  prox i m i ty o f  Moo s e  Bog  and  other  candi date 
natura l a reas  to the Vermont  port i o n  of the route i s  descr i bed  i n  Tab l e  4 . 3 .  

The  natura l  c haracte r o f  s ome o f  the  Ve rmo nt a reas  l i sted i n  Tab l e s  3 . 2 
and 4 . 3 c l ea r l y  wi l l  not  be  apprec i ab l y  affected by d e v e l opment  o f  tran sm i s ­
s i on fac i l i t i e s  a l ong  the  Proposed  Route- - d u e  to  e i th e r  d i s tance  from t h e  



Tab l e  4 . 3 .  Locat i o n s  o f  Candi date Nat u ra l  Areas o f  V e rmont Loca l  to  the  
P roposed  New  E n g l and/Hydro-Quebec  Transmi s s i on L i ne  Corr i dor  

Natural Area 

A veri 1 1  Lake 

Brousseau Mounta i n  T a l us S l opes 

L i ttl e A v e r i l l  Lake Beach 

Gore-Sabl e-Monadnock 
Wi l derness Area 

N u l hegan Deeryard 

Moose Bog 

E a s t-West Mountai n s  
Wi l de r n e s s  Area 

Notch P o nd Brook 
Deeryard 

Ferdi nand Bog 

Paul Stream Deeryard 
(2 separate area s )  

M u d  Pond 

Rogers Brook Deeryard 

Ump i re-Temp l e  Mounta i ns 
Wi l derness Area 

V i ctory Bog 

Lee ' s  H i l l  Deeryard 

8og Brook Deeryard 

Concord Sugar Map l e - Beech Forest 

M i l e-Mark 
Loca t i o n s t 1  

1 . 0  

3 . 2 

4 . 0  

5 . 0  to 1 6 . 7  

1 2 . 6  to 1 4 . 7 

1 7 . 7 

18 . 5  

20 . 0  to 3 1 . 7  

20 . 4  

24 . 8  to 28 . 2  

24 . 7  to 25 . 3  

26 . 6  to 28 . 3  

3 3 . 3 

36. 1 

36 . 4  to 4 1 . 1  

38 . 9  

39 . 0  

39 . 0  

42 . 5  

Pro x i m i ty to the Proposed Corri dor 

At c l osest d i stance , the Lake i s  about 3 . 4  km ( 2 . 1 m i l )  east o f  the proposed corr i dor . 

At c l osest d i stance , the ta l u s s l opes are about 1 . 1  km ( 0 .  7 mi ) e a s t  of the proposed 
cor r i dor.  The corr i dor i s  we l l  down on the western f l a n k  o f  the mounta i n  whi l e  the tal us 
s l opes occupy a southern aspect on the upper s l ope s .  

A t  c l osest d i stance , t h e  beach i s  about 2 . 4  km ( 1 . 5 mi ) e a s t  o f  the proposed corr i dor.  

T h e  proposed corri dor traverses the w i l derness area for a d i stance of 18 . 8  km ( 1 1 . 7 m i ) .  

The eastern boundary o f  the deeryard i nc l udes a l l o r  porti ons o f  the proposed corr i dor for 
a d i stance o f  about 3 . 4  km ( 2 . 1 m i ) .  

At c l osest r i ver-mi l e  d i stance , the bog i s  about 4 . 2  km ( 2 . 6 mi ) upstream ( N u l hegan R i v e r )  
from t h e  proposed corr i dor . 
At c l osest strai ght l i ne d i stance , the bog i s  about 2 . 9 km ( 1 . 8  m i ) we st of the proposed 
cor r i do r .  

T h e  proposed corri dor traverses t h e  wi l derness area f o r  a d i stance o f  18 . 8  k m  ( 1 1 . 7 m i ) .  

A t  c l osest d i stance , the deeryard i s  about 0 . 8  km ( 0 . 5 m i ) southeast o f  the proposed 
corr i do r .  

T h e  proposed corr i do r  genera l l y  paral l e l s  t h e  bog f o r  a d i stance o f  5 . 8  k m  ( 3 . 4  mi ) .  The 
we s t  bou ndary o f  the northern part o f  the bog and the eastern edge o f  the proposed c o r r i dor 
genera l l y  c o i n c i de for a d i stance of 2 . 9 km ( 1 . 8  m i ) whereas the major part o f  the bog i s  
about 0 . 6  km ( 0 . 4  mi ) o r  more to the east o f  the proposed corr i d o r .  

T h e  western boundary o f  t h e  sma l l e r deeryard paral l e l s  t h e  proposed c o r r i dor f o r  about 
1 . 0  km ( 0 . 6 m i ) at a c l osest d i stance of about 0 . 2 5  km ( 0 . 1 5  m i ) .  
T h e  western bou ndary o f  the ma i n  deeryard paral l e l s  the proposed c o r r i dor for about 2 . 7 km 
( 1 . 7 mi ) at a c l osest d i stance of about 1 . 3  km ( 0 . 8  m i ) .  

The pond i s  r e l a t i v e l y  c l os e  to the proposed corri dor out for the most part,  the l atter i s  
l ocated o n  the oppo s i te s l ope of a n  i nterve n i ng h i g h l a n d .  

At c l o s e s t  di sta nce , t h e  deeryard i s  about 0 . 4  k m  ( 0 . 25 m i ) wes t  o f  t h e  we stern edge o f  the 
proposed corr i dor . 

The proposed corr i do r  trav e r s e s  the wi l derness area for a d i stance of 7 . 6  km ( 4 . 7 m i ) .  

A t  c l o s e s t  d i stance , the bog i s  about 0 . 6  km ( 0 . 4 m i ) west o f  the western boundary o f  the 
proposed corr i do r .  

A t  c l osest d i star.ce , t h e  b o unddry o f  t h e  deeryard i s  about 1 . 6  k m  ( 1  mi ) we s t  o f  t h e  pro­
posed corr i do r .  

Th i s  deeryard i s  l ocated w e s t  of t h e  V i ctory B o g  Natural Area , a n d  at c l osest d i stance i s  
about 2 . 4 km ( 1 . 5 mi ) from the proposed corr i do r .  

At c l osest d i stance , t h e  f o r e s t  i s  a b o u t  2 . 4  k m  ( 1 . 5 m i ) w e s t  of the proposed corr i do r .  

t '  The boundary between t h e  U n i ted States a n d  Canada i s  mi l e  m a r k  0 . 0 ,  as referenced i n  maps of the App l i cant ' s  ER ( Vo l . 3 - - Append i x  B ) .  

Source s :  E R  (Vol . 3 - - Append i x  B ) ; Vermont Agency o f  E n v i ronmental Conservat i o n  ( 1978 , 1982a ) ; Delorme Publ i s h i ng Company ( 1981 ) ;  and U . S . F i s h 
and Wi l d l i fe Serv i ce ( 1979 ) .  

+=> I 
........ 
........ 
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route , topograp h i c  po s i t i on s , o r  both .  The  P roposed Route wi l l  not e n c roach  
o n  the  a re a  o f  the  vari o u s  deeryards , wi th  the excepti on o f  the  Nu l  hegan  
Deeryard . Howeve r ,  i t  i s  u n l i ke l y  that dev e l opmen t  i n  the s ho rt segment o f  
the route l oc ated wi th i n  the  extreme e a stern edge o f  the  deeryard ( 3 . 4 km 
[ 2 . 1 m i ] )  w i l l  s i gn i f i cant l y  affect  the  carry i ng  capac i ty of t h i s  vast  deeryard 
comp r i sed  o f  over  4 , 000 ha  ( 10 , 000 acres ) .  D e v e l opment i n  the  p roposed  corri dor 
adj acent  to port i o n s  of Ferd i nand Bog wo u l d  j eopard i ze the l oc a l  natura l  
sett i ng .  Effects can  b e  m i ti gated by s h i ft i n g  the  actua l r i g ht- o f-way t o  the  
most  d i stant edge  o f  the  p ropo s ed c o rri dor .  

The  Prop o s ed Route  w i l l  t ravers e port i o n s  o f  three  1 1w i l dern e s s  area s 1 1 for  
a tota l  di s tance  o f  about  45 km  ( 28 m i ) ( Tab l e 4 . 3 ) .  Numero us  attr i b utes o f  
wi l derne s s  e n v i ronments a r e  present  i n  these  areas- - i . e . , exte n s i v e  area , 
rugged terra i n ,  h i gh e l e vat i o n s , l i m i ted h uman  deve l opment s , poo r acces s i b i l i ty ,  
and s u i tab l e hab i tat for a w i de range o f  wi l d l i fe spec i es - - and deve l opmen t  o f  
transmi s s i on fac i l i t i es wou l d  i ndeed detract from t h e s e  natura l attr i bute s .  
Howeve r ,  fo r the  mos t part the s e  areas are p r i vate l y  owned t i mber l ands that 
have been c ut- over  i n  the  past  and w i l l  l i ke l y  be s ubject  to p er i od i c  harvest­
i ngs  i n  the  future . T h u s , at  g i ve n  t i me s  and p l aces , the  e ffects of  t i mb e r  
harvest i ng w i l l  o b s c u re the  adverse  i mpacts a s s o c i ated wi th  the  p roposed trans­
m i s s i on fac i l i t i e s .  I n  addi t i o n , other  types  o f  e n c roachment i nto t h e s e  areas 
are poss i b l e i n  the  futu re . For  examp l e ,  the  c u rrent trend whereby u rban i te s  
s e e k  rura l e n v i ronmen ts fo r deve l op i ng pr i mary o r  second  home s , as we l l  a s  
other  recreat i on fac i l i t i es , i s  expected to c o n t i n u e  i n  t h e  foreseeab l e  future . 

The  P roposed  Route wi  1 1  not  encroach  o n  any o f  the  known c o n s e rvati o n  
areas l ocated i n  t h e  New Hamp s h i re port i o n  o f  t h e  s tudy area ( Sect i o n  3 . 2 . 7 ) .  
The  route does not  traverse  any port i o n  o f  the  towns  o f  Wh i tefi e l d ,  Beth l e hem , 
D a l ton , and S ugar  H i l l ; thus , the  w i l d l i fe ma nagement area and the  other  
natura l  and c o n s e rvati o n  a reas  i n  t h e s e  towns w i l l  not  be  affected by  deve l op­
ment o f  the propos ed transm i s s i on l i ne .  The  1- ha  ( 2- a c re )  L i tt l eton W i l d f l ower 
P re se rve  ( F l accus  197 2 )  i s  l ocated about 1 km ( 0 . 6 m i ) from the  p ropo sed route 
i n  the  town o f  L i tt l e to n .  

I n  c o nc l u s i on , the  c o nstruct i o n  and operat i o n  o f  t h e  p roposed tra n sm i s s i on 
l i ne are not  expected to s i g n i f i ca n t l y  i mpact natural  areas . 

4 . 1 . 2 . 8  Ai rpo rts , Nav i gat i on Route s , and Tra i n i ng Areas  

The  m i l i tary f l i gh t  route ( I R-80 0 )  i n  the  area o f  the  transm i s s i on l i ne 
operates betwee n  5700 to 8000 ft mean s e a  l eve l ( MS L) . The  l ow- a l t i tude 
federa l a i rway had a 7000- ft MS L m i n i mum operat i on l ev e l , but i ts c u rrent 
status i s  l i sted as  e i th e r  u n u s ab l e  or  c l o s e d .  The  Mi l i tary Operat i o n s  Area , 
Ya n ke e  O n e , has  operat i o n a l  a l t i tudes betwee n  9 , 000  to  18 , 000  ft MS L .  The  
a i rport c l o s e s t  to the  P roposed R o ute i s  l ocated i n  L i tt l e to n ,  8 km  (5  m i ) 
east  o f  the  P ropo s ed Route . 

N o  s i gn i f i cant  i mpacts to a i rports , a i r  route s , o r  m i l i ta ry tra i n i ng 
areas are expected due to  the c o n s truct i o n  and operat i o n  o f  the  proposed  
trans m i s s i on l i ne and term i n a l  fac i l i ty .  

4 . 1 . 2 . 9  F ERC- L i c e ns ed Lands 

A l though  the  P ropos ed Route travers e s  4 . 2 km ( 2 . 6 m i ) of  l a nds l i ce nsed 
by F ERC , i mpacts a re expected to b e  m i n o r .  The  p roposed r i ght- of-way wi  1 1  
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pas s a l o n g  the edge o f  an  8- ha  ( 20 - ac re )  wood l ot that conta i ns a 0 . 8- ha ( 2 - acre)  
port i o n  cons i de red to be  a natura l  area  ( Char l e s  T .  Mai n ,  I nc .  1982 ) .  Th i s  
area conta i ns a 0 . 4- km ( 0 . 25-mi ) h i ki ng  tra i l and i s  ma i ntai ned i n  a natura l 
s tate by the New Eng l and  P ower Company . Approx i mate l y  150 m ( 500  ft)  o f  
r i ght- o f-way wi l l  c ro s s  t h e  l arge wood l ot adj acent t o  an  exi s t i ng  ri ght- o f-way . 
By proper p l acement o f  s upport towe rs , comp l ete c l eari ng  wi l l  be  l i m i ted to 
about 0 . 08 ha  ( 0 . 2 acre s )  a nd s e l e c t i v e  c l e ar i ng  to about 0 . 24 ha  ( 0 . 6 acre s )  
for a tota l a ffected area o f  about  4% o f  the wood l ot .  The  natura l area i ts e l f 
wi l l  be unaffected by the ri ght- o f-way . 

The  p roposed l i ne  wi l l  a l s o  have i ntrus i ve v i s u a l  affects near  Comerford 
and Moore res e rv o i rs ,  thereby affec t i ng  s ome recreat i o n a l  u s e rs o f  these areas 
( s ee  Sect i o n  4 . 1 . 6 ) .  

4 . 1 . 3 Hydro l ogy , Water  Qua l i ty ,  and  Water U s e  

4 . 1 . 3 . 1 S urface Water 

R i ght- o f-Way Cons truct i o n  

D u r i ng  c o n s tructi o n , the  rate o f  s urface eros i o n and  s i l tat i on o f  s treams 
wi l l  tempo rari l y  i nc rease  due to remov a l  of tre e s , brus h , gro u nd cove r ,  and 
other  vegetati on  from ( 1 ) new acces s  roads , ( 2 )  the transm i s s i on l i ne ri ght- o f­
way , ( 3 )  stag i ng  areas , and  ( 4 )  the  p roposed  ground  e l ectrode and  conve rter 
termi n a l  s i te s .  The  total  n umber o f  hectares ( ac res ) to be  c l earcut for  eac h 
o f  these  operat i o n s  i s  des c r i bed i n  Tab l es 4 .  1 and  4 .  2 .  Depe n d i ng  o n  the 
prox i m i ty of these act i v i t i es to waterways , e roded sed i ments may be  was hed 
i nto s tream sy stems o r  wet l ands caus i ng turb u l e nce  and  i nc reased  s i l tati o n .  
Sedi mentati on  wi l l  be  mos t  s evere dur i ng the c o ns truc t i o n  peri od and wi l l  
d i m i n i s h  whe n  vegetati ve  cover  returns  s e ve ra l  months  l ater .  However ,  where 
borde r vegetat i o n  i s  ma i nta i ned a l o n g  stream channe l s near  o r  c r o s s ed by the 
ri ght- of-way , l i ttl e s ed i mentati o n  u s u a l l y  occurs ( Asp l u ndh E n v i ron .  S e r v .  
1977 ) .  P roposed eros i on - c o ntro l meas ures w i l l  genera l l y  l i m i t  s e d i mentati o n  
to s tream c ro s s i ngs  a n d  areas i mmed i ate l y  down stream . 

The  negati ve  i mpacts a s s oc i ated wi th i nc reased rate s o f  e ros i on and  
stream s e d i mentati o n  are e spec i a l l y  s evere wi th i n  f i rst- o rder s treams ( the  
sma l l e s t  tri butari e s  i n  a s tream sys tem) . Because  o f  the i r  sma l l dra i nage 
bas i n s  r e l a t i v e  to the area d i sturbed  by ri ght- o f-way c o n s truct i o n , as  we l l as  
the i r  sma l l dra i n age c h an n e l s  and  l ow- f l ow v o l umes , f i rst- order s treams are  
great l y  i mpacted by  s l i ght vari ati o n s  i n  s urface runoff  o r  i ncreases  i n  
sed i ment  e ro s i o n .  

S urface runoff  a l ong  the transm i s s i on r i g ht- of-way wi l l  be  greater d u e  to 
the l os s  of vegetat i o n that wou l d  have i nterc epted prec i p i tati o n  and s l owe d 
runoff , b ut the  area occup i ed by the  ri ght- of-way ( ca .  6 km2 [ 2 . 4 m i 2 ] )  w i l l  
be  sma l l r e l ati v e  to the affected wate rs heds ( except i n  the  sma l l es t  f i rst­
order stream waters heds ) and , thus , the  overa l l i mpact on  s urface runoff  wi l l  
be  sma l l .  The  area o f  the waters hed i s  about  1500 km2 ( 60 0  m i  2 ) .  Beca u s e  the 
s urface runoff cond i t i o n s  wi l l  not be  great l y  a ffected , a l terat i o n s  i n  stream­
f l ow and drai nage patte rns  s h ou l d not occ u r  i n  most waters heds . 

About 90% o f  the l and s u rround i ng  the r i g ht- o f-way i s  c omme rc i a l fores t .  
Harv e s t i ng  o f  th i s  t i mb e r l and  wi l l  req u i re t h e  constructi on  o f  n umerous  acces s  



4- 14 

roads and  exte ns i ve c l e arcutti ng of the  commerc i a l fore s t s .  I n  Vermont , 
s i l v i c u l ture acti v i t i e s have been  c i ted a s  be i ng re spo n s i b l e  fo r many o f  the 
nonp o i nt p o l l ut i o n  pro b l ems i n  s u rface wate rs (Vt.  Age ncy E nv i ron . C o n s e rv .  
1982b ) .  A l though  the i mpacts re s u l t i ng from ri ght- o f-way and acce s s  road 
construc t i on  s ho u l d  be s i m i l ar to those  occurri ng as a re s u l t of s i l v i c u l ture , 
the mag n i tude s ho u l d be much  l e s s  due  to the sma l l e r tota l area affected by 
ri ght- o f-way c o n struct i o n , l e s s  than  0 . 0 3% o f  the t i mb e r l and i n  the project  
area ( see  Sect i o n  4 . 1 . 2 . 3 ) .  

Whe re u nders i zed c u l ve rts and  exte n s i ve f i l l  are used  i n  c o n structi ng 
stre am c ro s s i ngs  for acc e s s  roads , natural  stream- f l ow characte ri s t i c s  can  be 
i mpede d .  N umero u s  acce s s  roads , mai ntai ned b r i dge s , and p i pe a nd box c u l verts 
cons tructed by the l umber compan i es a l ready ex i s t  o n  the pr i v ate l y  owned 
forest l ands , and ex i s t i ng  acce s s  wi l l  be u s e d  whereve r  p o s s i b l e  i n  p re fe re nce 
to c o n s truct i ng new acc e s s  o r  s tream cro s s i ngs . 

Where streams are forded wi thout  the u s e  o f  tempo rary br i dge s , there may 
be some gas o l i ne ,  o i l ,  and  grease  was hed o f f  the  whee l s and  u nde rcarri ages of  
construct i o n  ve h i c l e s .  The i mpact o f  s uc h  chemi c a l s upo n the  s tream system 
wi l l  be  depe nde nt upon s tream f l ow and  v o l ume : i n  l arge , fast- f l owi ng streams , 
chem i c a l s wi l l  be  d i l uted rap i d l y ;  i n  sma l l ,  s l ow- f l owi ng stre ams , c hem i ca l  
co nce ntrat i o ns  wi l l  rema i n  e l evated fo r l o nge r per i ods  o f  t i me .  S i m i l ar 
i mpacts c a n  be expected where farm and  l ogg i ng e q u i pme nt ford streams . I mpacts 
to s tream water q u a l i ty due to stre am c ro s s i ngs  fo r r i ght- o f-way cons tructi o n 
equ i pment wi l l  be of  a more l i m i ted durat i o n  becau s e  t h i s  acti v i ty wi l l  occur  
o n l y  twi ce  du r i ng the l i fet i me o f  the l i ne .  

I mpacts to s tream sys tems wi l l  a l s o  b e  depe ndent  upon the t i m i ng o f  
c o n s truct i o n  acti v i t i e s a n d  t h e  s e a s o n a l  f l ow reg i me o f  t h e  stream . D u r i ng 
the spr i ng s nowme l t ,  s o i l  l o s s e s  from d i sturbed  areas wi l l  be h i gh  due to 
i nc reased  s u rface ru noff .  Wet s o i l c o nd i t i o n s  and muddy roads i n  the spr i ng , 
howeve r ,  wi l l  l i m i t  access  to the transm i s s i o n c o rri d o r .  As a re s u l t ,  few 
constructi o n  acti v i t i es wi l l  be conducted dur i ng the pe r i od when max i mum 
construc t i o n  i mpacts due to e ros i o n and  s e d i mentati o n  wo u l d  be expected . 

Throughout the  91- km ( 57-mi ) l e ngth o f  the  P roposed  Route , many wate r­
courses  wi l l  be spanned . Remova l  of ta l l tre e s  a l o ng stre ams wi t h i n  the  
ri ght- o f-way wi l l  i ncrease  the expo s u re of  the  stre am to  s u n l i ght , poss i b l y  
re s u l t i ng i n  l oc a l l y  e l evated s tream tempe rature s .  Because  sma l l tree s , 
s h rub s , and herbs  wi l l  be  mai nta i ned a l o ng ri ght-o f-way stream or  mars h c ro s s ­
i ngs , l i tt l e var i at i o n i n  t h e  amb i e nt wate r tempe rature s  o f  t h e  stream i s  
expected ( Asp l u ndh E nv i ro n .  Serv .  19 77 ) .  The greates t  i mpact due to temperatu re 
c h ange , howeve r ,  wou l d  be fe l t  a l ong  s l ow- mov i ng ,  heav i l y canop i ed sect i o n s 
o f  any s tream . 

U n l e s s  prope r l y  stored and  hand l ed , fue l s ,  o i l s ,  greas e s , b i  tumi  no us  
mate ri a l s ,  s o l i ds ,  waste was h i ngs , and  concrete used  i n  con structi o n  operat i o n s  
may , i n  t h e  event  o f  a sp i l l ,  be l eached i nto grou ndwate r or  c arri ed ·  i nto 
s u rface wate rs by runo f f .  The poss i b l e  i mpacts res u l t i ng from s uc h  s p i l l s  
wi l l  depe nd upon the  mag n i tude o f  the  re l ease , the l oc a l  hydro l ogy and  geo l ogy ,  
and  the pos s i b l e tox i c i ty o f  any sp i l l ed mate ri a l . 
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Conve rter  Term i n a l  and Ground  E l ectrode  C o n struct i o n  

Sm i th Bro o k  i n  N ew Hamp s h i re wi l l  be  t h e  o n l y  stre am t o  b e  affected by 
cons truct i o n o f  the  p roposed  converter  termi na l . S u c h  construct i o n  wi l l  
tempo rari l y  i nc rease  sed i me n t  eros i o n from the s i te and  i ncrease  s i l tat i o n o f  
the bro o k  for  u p  to  s e v e ra l  month s .  S i l tat i o n wi l l  be  reduced by t h e  u s e  o f  
sedi ment-contro l measures  i n  adj acent  areas . T h e  pote nt i a l  for  negati ve  
i mpacts to the stre am as  a re s u l t of  construc t i o n  acti v i t i e s wi l l  there fore be  
sma l l ,  a l though  not  e l i m i n ated .  

The  ground  e l ectrode fac i l i ty i s  not  l oc ated i n  the  i mmedi ate v i c i n i ty o f  
any streams and , there fore , c o n s truc t i on  of  th i s  fac i l i ty i s  n o t  expected t o  
i mpact nearby wate rways . 

Herb i c i de Appl i cat i o n i n  R i ght-o f-Way Manageme n t  

I n  the  ma i ntenance  o f  the  r i ghts - o f-way , l i mi ted and  s e l ect i ve  app l i ca­
t i o n  o f  herb i c i des wi l l  be  used to co ntro l vegetat i o n .  After app l i cati o n , 
herb i c i de s  are u s u a l l y  moved i nto s o i l s  dur i ng  the f i rst  prec i p i tati o n  event . 
I n  u n d i sturbed forest  s o i l s ,  herb i c i de b rea kdown tends  to be s l ow .  Howe ve r ,  
i n  d i s tu rbed  areas s uc h  a s  a l ong  ut i l i ty r i g hts- o f-way , where s u n l i gh t  and  
s o i l temperatures  are i nc reased as  a resu l t  o f  s i te- c l eari ng acti v i t i e s , most  
herb i c i de s  have been  fo und  to  degrade wi th i n  a few wee ks to c arbon  d i ox i de , 
wate r ,  c h l or i ne , n i troge n ,  s u l fur , and  p h o s p horus  ( U . S .  For .  S e rv . 1978 ) . 
A l though  mo s t  h e rb i c i de mo l ec u l e s  w i l l  be ads o rbed to f i ne so i l  parti c l e s ,  
s ome mo l ec u l e s  w i l l  be v o l at i ze d , c hem i ca l l y  and  b i o l o g i c a l l y  degraded , take n  
u p  by p l ants , o r  p e rhap s  l e ac hed t o  s u rface water o r  groundwate r .  

U nder  f i e l d  c o n d i t i o n s , mo s t  h e rb i c i de s  h ave  b e e n  found  t o  be  q u i c k l y  
degraded , pri mari l y  by m i c ro o rgan i sms . H a n  ( 1979 ) s h owed p racti c a l - us e  l ev e l s 
o f  Kre n i te to have a h a l f- l i fe o f  approxi mate l y  1 wee k  i n  s o i l s  o f  F l o r i da , 
I l l i no i s ,  and  De l aware . Afte r 3 - 6  mo n th s , a l l trace s  o f  the herb i c i de a nd i ts 
metabo l i tes  d i s appeared i n  the  s o i l s amp l e s .  Gree n h o u s e  stud i e s  repo rted by 
Han  ( 1979)  i nd i c ate a s o i l h a l f- l i fe o f  about  10 days , wi th  1 4C - l a be l ed Kre n i te 
be i ng 45- 75% degraded after 9 0  days v i a  m i crob i a l  decompo s i t i o n .  A component  
o f  Tordo n 101- - 2 , 4- D - - reporte d l y  has  a ha l f- l i fe i n  gras s of  2- 3 wee ks . O n l y  
5% o f  a 2 l b/acre treatme nt dose  was recovered from a fore s t  f l o o r  3 5  days 
after treatme n t  ( U . S . F o r .  S e rv . 1978) . P i c l o ram , a nother  act i ve i ngre d i e n t  
i n  Tordo n 101 , i s  t h e  mos t pers i stent  of  t h e  pest i c i de s  proposed  for  r i g ht­
o f-way manageme nt , rema i n i ng i n  so i l  for 18- 24 months  ( U . S .  F o r .  S e rv . 1978 ) . 

The  cover i ng o f  forest  duff rema i n i ng i n  the  r i ght- of-way w i l l  retard the  
e ro s i on o f  any s o i l s  co ntami nated by herb i c i de s . S u rface wate rs may become 
temporari l y  c o ntami nated by herb i c i de s  o n l y  where mas s i ve rai nfa l l s  o c c u r  
i mmedi ate l y  fo l l ow i ng an  h e rb i c i de app l i cat i on o n  u np rotected s o i l s  o f  s teep  
s l ope a s ho rt d i s tance  from s u rface waters . The  more pers i stent  and  s o l u b l e 
a n  herb i c i de i s  and  the  more permeab l e  the  s o i l , the more l i ke l y  that the 
herb i c i de wi l l  l ea c h  down to the  grou ndwate r .  Garl  on 4- -wh i c h  i s  re l at i v e l y  
i ns o l u b l e - -wo u l d have l i tt l e pote nt i a l  t o  m i g rate from the s o i l s urface to  
underground  wate r s upp l i e s .  Leac h i ng i s  genera l l y  a s l ow pro c e s s  for  Kre n i te ,  
Gar l o n  3A , and  Tordon  1 0 1 .  The  s l ow movement o f  wate r through  the  uppe r  s o i l 
l ayers a l l ows for m i c rob i a l  degradat i o n .  The  2 , 4- D  i n  Tordon 101  h as not  been  
found  to l each  deeper  than  10 em ( 4  i n . )  i n  forest s o i l profi l e s .  I n  the  
Pac i f i c  Nort hwe s t , no  h e rb i c i de s  used  for r i g ht- of-way manageme nt were  found  
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' to l each  more than  30  em ( 12 i n . ) i nto the s o i l .  Re s i dues  i n  a n  O regon  h i l l ­
s i de pasture we re restri cted to the  top 15 em ( 6  i n . ) o f  so i l  and  ave raged 6 0 , 
20 , and  4 ppb a fter 9 ,  18 , and  2 7  months , respect i ve l y  ( U . S . F o r .  Serv . 1978 ) . 
L i tt l e o r  no  l eac h i ng  o f  Kre n i te i n  so i l  has  been  noted because  i t  i s  read i l y  
ab s o rbed by s o i l parti c l e s .  I n  genera l , the c o n c e ntrat i o n  o f  herb i c i de i n  
e i ther  s u rface water o r  grou ndwater has been  found  to decrease expo n e n t i a l l y  
wi th  d i s tance  from o r i g i n  ( U . S .  F o r .  Serv . 1978 ) .  

As o f  August  9 ,  1983 , the Ve rmo nt  E l ectri c Powe r Co . , I n c .  p l ans  to u s e  
Garl o n  3A , To rdon  101 and  101R , and  Kre n i te for t h e  manageme nt  o f  r i ght- o f-way 
vegetat i o n ( Swartz 1983 ) .  A l l t h ree herb i c i des  are app roved by the Vermont  
Departme nt  o f  Agr i c u l ture and , a s  d i s cu s s e d  above , s how l i tt l e prope n s i ty to 
m i grate i n  gro u n dwater or s urface water sy s tems . T h e s e  herb i c i de s  are c u rre n t l y  
i n  u s e  by N E ET aff i l i ates i n  New Hamps h i re ( E R ,  Vo l . 2 ) . 

P ract i ce s  accepted by the Vermont P e s t i c i de Adv i s o ry C o u nc i l  and  the  
New Hamp s h i re P e s t i c i de Co ntro l Board wi l l  be  fo l l owed ( see  Sect i o n  4 . 3 . 8 . 2 ) 
fo r s e l ect i ve app l i cat i o n  o f  herb i c i des  ( E R ,  Vo l s .  2 & 3 ) .  T h u s , many o f  the 
potent i a l  herb i c i de- re l ated i mpacts may be m i t i gated and  s ubstant i a l l y  reduced . 

A s u rvey has  bee n conducted to determ i n e  the  l ocat i o n  o f  a l l pote n t i a l  
p u b l i c  o r  pr i vate wate r s upp l i e s w i t h i n 900 m ( 3000 f t )  o f  the r i ght- o f-way . 
At present , the re are no  comme rc i a l or  i ndustr i a l  b u i l d i ngs  l ocated w i th i n  
900 m ( 3000  ft)  o f  the  propo sed  r i ght- o f-way . No permanent  res i de n c e s  are 
l ocated l e ss  than 600  m ( 2000 ft)  from the  r i ght- o f-way , and  f i v 2  re s i de nces  
are l ocated from 600  to  900 m ( 2000  to 3000  ft)  from the r i ght-o f-way . One  
seasona l  home i n  the  town o f  Waterford i s  l ocated 30  m ( 95 ft)  from the  r i ght­
o f-way and  one h u nt i ng c amp i n  the v i c i n i ty o f  Buzze l l Dam on the  B l a c k  B ranch  
o f  the  N u l hegan R i v e r  i s  l ocated 80  m ( 3 0 0  ft)  from the  r i ght- o f-way . No  
seasona l  re s i dences  o r  c amps are l ocated 150  to  450 m ( 500 to  1500  ft)  from 
the r i ght- o f-way , and s i x  s e a s o n a l  re s i de n c e s  are l ocated betwee n  450 and  
900 m ( 1500  to 3000  ft)  from the ri ght- o f-way ( K l under  1983b ) .  

There are n o  p ub l i c  wate r supp l i e s c l o s e r  than  8 km ( 5  m i ) to the propo sed  
r i g h t - o f-way . Two pri vate wate r s upp l i e s are  l ocated w i t h i n 150 m ( 500 ft ) o f  
t h e  r i ght- o f-way : one  adjacent  to the  r i ght-o f-way near  the town o f  Waterford 
and the other  i n  the  town o f  No rto n wi t h i n 60  m ( 200 ft)  o f  the  p roposed  
r i ght- o f-way . These  two known wate r s upp l i e s  wi l l  be  protected a s  req u i red 
unde r Ve rmo nt  Statutes pro h i b i t i ng herb i c i de app l i cat i o n or a ny chem i ca l  u s e  
wi th i n  3 0  m ( 100  ft)  o f  a ny known pr i vate water system ( K l under  1983 b ) .  

4 . 1 . 3 . 2 G ro u n dwate r 

Genera l l y ,  except for the grav e l  aq u i fe r  i n  the N u l hegan- C l yde v a l l ey ,  
mo s t  groundwate r o f  concern  i n  the v i c i n i ty o f  the  l i ne  i s  c o n ta i ned  i n  s ha l l ow 
unco n f i ned  a q u i fers wi th i n  the g l ac i a l  o r  a l l uv i a l depos i ts .  Th i s  groundwater 
i s  l oc a l  i n  o r i g i n ,  be i ng composed  of rai nwater s l owl y perc o l at i n g  down thro ugh 
the s iJ rface s o i l s  to the  under l y i n g  t i l l  or  dri ft . Care l e s s  and  exce s s i ve 
app l i cat i o n o f  herb i c i de s  i n  r i ght- o f-way mai ntenance  c ou l d re s u l t i n  the 
perco l at i o n  o f  herb i c i de s  to s u rface aqu i fers , pote nt i a l l y  a ffec t i n g  l oc a l  
we l l  s upp l i e s dr i l l ed  i nto t h e  s u rface a q u i fe r .  The  l ow pe rmeab i l ity o f  t h e  
s urface t i l l s  and  the i r  correspo n d i n g l y  l ow pump i n g  rates  o f  a b o u t  0 . 06 L/s 
(1 ga l /m i n ) , the  d i stance of the Proposed  Route to a ny we l l ,  and  the  d i s c o n­
t i n uo u s  and s e l ect i ve u s e  o f  herb i c i de s  wi l l  he l p  to m i n i m i ze a ny contam i na­
t i o n  s ho u l d  i t  occur .  The  l ow popu l at i o n  de n s i ty i n  the  areas o f  Ve rmo n t  to  
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be trave rsed  by the P roposed  Ro ute wi l l  a l s o  l es s e n  the potenti a l  extent o f  
i mpacts o n  potab l e  wate r s upp l i e s .  Where transm i s s i o n l i ne r i ghts-o f-way 
cro s s  maj o r  s tream v a l l ey s  o r  areas of act i ve farm i ng  ( areas where popu l at i o n  
de n s i t i e s and  hence  t h e  number o f  we l l s  are greate s t ) , the i mpacts o f  h e rb i c i de 
spray i ng may b e  the  greate s t .  The  sever i ty o f  the  i mpacts , however , wo u l d  be  
re l ated to the  spec i f i c  hydro l o g i c c haracte r i s t i c s  o f  the  area s u rro u n d i ng  the  
transm i s s i o n l i ne , the  permeab i l i ty o f  the s urface s o i l s ,  the p rox i m i ty and  
rate o f  pump i ng o f  nearby we l l s ,  and  the  b i o l og i ca l  degradab i l i ty o f  the 
herb i c i de .  

Acco rd i ng to the Grou ndwate r Favorab i l i ty Map for the s tate o f  Ve rmo nt 
( Hodges and B utte rfi e l d 1967 ) , two aqu i fers of  mode rate grou ndwater pote nt i a l  
are be i ng c ros s ed by t h e  Propo sed  Route . T h e s e  aq u i fers are l ocated north and  
s o uth o f  the North Notch Mounta i n comp l ex i n  the N u l hegan drai nage b as i n .  
Ne i ther  o f  these  aq u i fers are be i ng used  for e i ther  p u b l i c  o r  pr i vate water  
supp l i e s ( K l u nder 1983 b ) .  Based  o n  the natu re o f  the  herb i c i de s  chos e n , the  
d i s tance  to  pos s i b l e wate r s o u rces , and  the  restri ct i o n s  i mposed  upon the  
app l i cati o n  o f  the herb i c i de s , co ntam i nat i o n  of  p u b l i c  o r  pr i v ate we l l s  due to 
r i ght- of-way vegetat i o n  manageme nt s hou l d  be u ndetectab l e . 

I n  the N u l hegan v a l l ey ,  water perco l at i o n  rate s are more rap i d  through  
the h i gh l y  permeab l e  grav e l  depo s i ts and , as  a res u l t ,  recharge wate r i s  l oc a l  
i n  o r i g i n .  We l l s  i n  these  mate ri a l s may y i e l d  over  6 L/s ( 100  g a l /mi n ) . Due  
to  the rap i d rates  o f  perco l at i o n ,  grou ndwater supp l i e s wi th i n t h i s  area co u l d 
be  co ntam i nated i f  water- s o l u b l e ,  pers i stent  herb i c i de s  are u s e d  i n  the  v i c i n i ty 
o f  we l l s .  The  pote nt i a l  s i gn i f i c ance o f  s u c h  co ntam i nat i o n  o n  l oc a l  popu l at i o n s  
a n d  wi l d l i fe i s  d i s c u s s e d  i n  Sect i o n s  4 . 1 . 4 a n d  4 . 1 . 8 . 3 .  

The  re l at i ve l y  sma l l s i ze o f  the  r i ght- o f-way c ompared to the  s i ze o f  the 
aq u i fe r ,  the sma l l quanti t i e s  o f  herb i c i de that wi l l  be  used , and  the rap i d  
rate o f  degradati o n o f  the herb i c i de s  typ i ca l l y  u s e d  for s u c h  co ntro l purpos e s , 
howeve r ,  wi l l  reduce the potent i a l  for s i gn i f i c ant c o ntam i nat i o n  o f  the aqu i fe r .  
I f  t h e  Ve rmo nt Age ncy of  E n v i ronme ntal  C o n s e rv at i o n  ( 1982 b )  s h o u l d c l as s i fy 
the N u l hegan- C l yde v a l l ey aqu i fers as  C l a s s  I grou ndwaters ( grou ndwaters that 
rec h arge commu n i ty water  s upp l i e s )  or  as Aq u i fer Pro tect i o n  Areas , acti v i t i es 
known to co ntami nate grou ndwate r co u l d  be exc l uded from the are a .  I t  i s  not 
curre nt l y  known whether herb i c i de app l i cat i o ns  for r i ght- of-way manageme n t  may 
be determ i ned  as a c o ntam i nat i ng act i v i ty .  

4 . 1 . 4 Eco l ogy 

4 . 1 . 4 . 1 Terrestr i a l  

Vegetati o n  

E ffects o n  vegetat i o n  that wou l d re s u l t from r i ght- o f-way c l ear i ng  wi l l  
c l o s e l y  paral l e l those  typ i c a l  o f  l oggi ng operat i o n s . S i nce  a h i gh proport i o n  
o f  the r i ght- o f-way i s  fores ted ( c a .  90%) , most  o f  the adverse  e ffects o n  
vegetat i on  a s s oc i ated wi th  construc t i o n  o f  transm i s s i on  l i ne a n d  converter  
termi n a l  fac i l i t i e s  wi l l  be  s uperi mposed  o n  i mpacts re s u l t i ng from r i ght- o f-way 
c l eari n g .  

A l though  r i ght- o f-way c l ear i ng and  convent i ona l  l ogg i ng are reaso nab l y  
comparab l e ,  obj ecti ves  d i ffer i n  s evera l  re spects . For  examp l e ,  c l ear i ng  
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enta i l s  not o n l y  cutt i ng of l arge matu re tre e s  but  a l so  remov a l  of pote nti a l l y  
tal l - g row i ng tre e s  regard l e s s  o f  s i ze .  To the  exte nt p racti c a l , damage to 
s hrub and  herbaceous  spec i e s d ur i ng c l eari ng operat i o n s  wi l l  be m i n i m i ze d .  
Vegetat i o n  i mmed i ate l y  b e neath the  transmi s s i o n  l i ne c o nductors w i l l  be l i m i ted 
to l ow- growi ng s h ru b s  a nd herbac e o u s  spec i e s , whereas ta l l er s hrubs  and c e rta i n 
tre e s  o f  l ow he i ght-growth pote nt i a l w i l l  be  reta i ne d  o n l y  i n  the " s i de s t r i p s "  
or  o u t e r  porti o n s  o f  t h e  r i ght-of-way ( E R ,  Vo l . 3 - - Appe nd i x  A ) . Certa i n  ta l l 
tre e s  ( da nger tree s )  o u ts i de o f  the r i ght- o f-way that co u l d potent i a l l y  jeopar­
d i ze the i ntegr i ty of the transmi s s i o n l i ne wi l l  a l s o  be removed .  

The  more severe i mpacts o n  vegetat i o n  re s u l t i ng from the actua l emp l ace­
me n t  o f  transm i s s i o n l i ne fac i l i t i e s  wi l l  occur  at smal l con structi o n  s i te s  
estab l i s hed f o r  e rect i ng t h e  towe rs o r  transm i s s i o n l i ne s upport s tructure s .  
O n  the average , towe r c o n s truct i o n s i tes  wi l l  b e  l ocated a t  210-m t o  240-m 
( 700- ft to 800- ft) i nterv a l s ,  but both the h e i ght and  spac i ng o f  the towe r 
s upports wi l l  vary to avo i d  e n v i ronmenta l l y  s e ns i t i ve areas o r  feature s .  
Deve l opme nt o f  a netwo r k  o f  acc e s s  and  serv i ce roads for transport o f  b u i l d i ng 
mate ri a l s and  s upp l i e s  w i l l  a l s o  contri b ute to d i s rupti o n  and/or severe a l ter­
at i o n o f  vegetat i o n .  The  str i n g i ng  o f  s h i e l d a nd co nductor c ab l e s  wi l l  res u l t  
i n  re l at i ve l y  m i nor  a l te rat i o n  o f  affected vegetat i o n .  

Ge nera l  vegetati o n types  o f  the 80- km ( 50-m i ) Vermont s egment  o f  the  
proposed  r i ght-o f-way are p re s e nted i n  Tab l e  4 . 1 . Of  the tota l 490  ha 
( 1200  acre s )  wi th i n  the r i ght-o f-way , about 430 ha  ( 1100 acre s )  o f  fore s t l a nd 
wi l l  be  subject  to typ i ca l  r i ght- of-way c l ear i ng  operat i o n s .  A s s um i ng a 210-m  
( 700- ft)  towe r spac i ng a nd a 0 . 09- ha  ( 0 . 23- acre ) construct i o n  s i te for e rect i ng 
each  towe r ,  about  3 2  h a  ( 79 acre s )  wi l l  be d i sturbed du r i ng c l ear i ng operat i o n s  
a n d  further  d i sturbed dur i ng towe r cons truct i o n act i v i t i e s .  The vegetat i o n  o f  
the rema i n i ng 7 3  ha  ( 180 ac re s )  wi l l  b e  l e s s  dras t i ca l l y  d i sturbed . For  
examp l e ,  s ome o f  the  wet l and  vegetat i o n types  are s u ff i c i e n t l y  l ow i n  s tature 
as to prec l ude i nte rference  wi t h  e ff i c i e nt operat i o n o f  the p roposed  l i ne .  
Agri c u l tura l  l ands and ex i st i ng c l earcut fore s t l ands wi l l  l i ke l y  e n ta i l l i tt l e  
i f  any r i ght- o f-way c l ear i ng , whereas c l ear i ng  o f  fore s t  regrowth areas wi l l  
l i ke l y  re s u l t i n  an  i ntermed i ate degree o f  d i s turbanc e .  Acce s s  and s e rv i ce 
road requ i rements  are u n re s o l ved at t h i s  t i me .  

A n  e s t i mated 3 0  h a  ( 80 ac re s )  o f  fore s t l and betwe e n  the conve rter term i na l  
and Moore Dam wi l l  be s ubj ect to typ i ca l  r i ght- o f-way c l eari ng acti v i t i e s  
Tab l e  4 . 1 ) .  The  e ffects  o f  construct i ng transm i s s i o n fac i l i t i e s wi l l  b e  
supe r i mposed  o n  those  re s u l t i ng from p rev i o us  r i ght-o f-way c l ear i ng  duri ng the  
wi den i ng o f  a n  ex i s t i ng transm i s s i o n l i ne .  The c o l l ect i ve area  a ffected by 
c o n s truct i o n  o f  tower structures  wi l l  be about 5 ha ( 12 acre s ) .  Addi ti o n a l  
but  re l at i ve l y  m i nor  i mpacts wi l l  res u l t from c o n s truc t i o n  o f  acce s s  and 
s e rv i ce roads ; howeve r ,  quanti tati ve e st i mate s o f  the a ffected areas are not 
pos s i b l e  because  spec i f i c  acces s  and  serv i ce road req u i reme nts have not been  
estab l i s he d .  Serv i ce roads are typ i ca l l y  l i m i ted to the  r i ght-of-way , a nd 
muc h of  the  nece s s a ry acc e s s  wi l l  l i ke l y  be v i a  exi st i ng roads o r  trai l s . 

Se l ect i ve cutt i ng o f  the r i ght-o f-way between  the conve rter term i na l  and  
the Comerford Stat i o n  wi l l  be  emp l oyed to scre e n  the fac i l i t i e s from the v i ew 
o f  l oc a l  res i de nts  a nd trave l e rs o n  State Route 135 ( E R ,  Vo l . 1- - Sec . I I I  D ) .  
Se l ect i ve cutt i ng p rocedures  wi l l  a l so  be used  i n  the area where the propo sed  
r i g ht- o f-way trave rses  Sm i th Broo k .  In  order  to reta i n as  much  vegetat i o n as  
pos s i b l e  and yet ma i nta i n  the nec e s s a ry c l earance , s ome tre e s  may be topped 
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rather  than fe l l ed .  The treated area wou l d  e ncompass  about  3 . 7 ha ( 9 . 1 ac res ) ;  
the vegetati o n  d i s turbed by towe r constructi o n  wo u l d  be  of  m i nor  consequenc e .  

T h e  co nverte r term i n a l  wi l l  occupy an  area o f  about 9 ha  ( 2 3  acre s )  
current l y s upporti ng  forest  and  c rop l and vegetati o n .  T h i s area wi l l  b e  c l eared 
o f  a l l vegetati o n , str i pped o f  top s o i l ,  regrade d , and  re s u rfaced wi th crushe d  
ro c k .  The  s i te ,  there fore , wi l l  be u navai l ab l e  for re vegetat i o n .  Addi t i o na l  
he rbaceous  vegetat i o n  wi l l  be d i s rupted or  otherwi s e  a l tered o n  an  u n spec i f i ed 
area  to p rov i de space for co nstructi o n  l aydown area , top s o i l  storage , mac h i nery 
yard i ng  areas , parki ng l ots , etc . I f  appropr i ate , l andscap i ng w i l l  be i n i t i ated 
to s c ree n the s i te from p u b l i c  v i ew ( E R ,  V o l . 1- - Sec . I I I  A ) . 

The  c l ear i ng  o f  vegetat i on wo u l d  be app rec i ab l e ( c a .  9 0% )  i n  terms o f  the 
ri ght- o f-way i tse l f ,  but  neg l i g i b l e ( < 0 . 0 3%)  i n  re l at i on to the tota l vegeta­
ti o n  res o u rces  of the th ree counti e s  i n  wh i c h  the propo sed  fac i l i t i e s wo u l d  be 
l ocated .  I n  v i ew o f  the u nderuti l i ze d  s tatus o f  Vermont  forest re s o u rces  ( see 
Secti o n  3 . 2 . 3 ) , converted l a nd use o f  the pr i mari l y  forested r i ght- o f-way i s  
an  acc eptab l e  trade - o f f  for  the benef i ts de r i ved  from ene rgy exchanges  i nvo l v­
i ng hydroe l e ctri c generati o n  faci l i t i es . 

F o l l owi ng the i n i t i a l  c l ear i ng and s ubject  to easement agreements , vege­
tat i o n  i n  the  r i ght- o f-way wi l l  be contro l l e d by a com b i nati o n  of mecha n i ca l  
and  c h em i c a l  methods . O n l y  those  herb i c i de s  and  app l i c ab l e  methods app roved 
by the U . S .  E n v i ronme nta l Protecti o n  Agency and app rop ri ate s tate age nc i e s 
wi l l  be u s e d .  Accord i ng l y ,  chemi c a l s wi l l  be s e l ect i ve l y  app l i ed at the base  
o r  o n  the f o l i age of  undes i rab l e  spec i es .  

I n  an  operati o n a l  mode , the  p rop osed  transm i s s i on l i ne wi l l  create severa l  
phenomena that are potenti a l l y  harm f u l  t o  b i ota . Those  pert i nent  t o  vegetat i o n  
i n c l ude the generati o n  o f  e l ectr i c  f i e l ds and  the p roducti o n  o f  a i r i on s , 
ozone , and ox i des  of  n i troge n .  Based  o n  a rev i ew o f  three re cent stud i e s  
( G r i f f i th 1977 ; M i n n .  E nv i ro n .  Q u a l . Board 1982 ; Ban ks  et  a l . 1982 ) , i t  c a n  be 
conc l uded that the e l ectr i c  f i e l ds and  a i r i o n s  generated by the p roposed  
transm i s s i o n l i ne wi l l  not apprec i ab l y  affect  l oc a l  vegetati o n .  

I n  two other  stud i e s  ( Krupa and  Pratt 1982 ; D roppo 1981 ) , the  contr i buti o n s  
o f  HVDC transm i s s i on l i ne s  t o  atmo s p he r i c  conce ntrati o n s  o f  ozone  a n d  ox i de s  
of  n i trogen we re found  t o  be i n s i g n i f i cant re l at i ve t o  i mpacts o n  ve getat i o n .  
I n  1981 , a test  span o f  transmi s s i on l i ne was e rected that e s se nt i a l l y  dup l i ­
cated de s i g n spec i f i cati o n s  o f  the proposed  New E n g l and/Hydro-Q uebec i nter­
c o n nect ( J o h n s o n  1982a ) .  I n  s upp l emental  tes t i mo ny o n  beha l f o f  the Vermont 
Departme nt o f  P u b l i c  Serv i ce ,  J oh n s o n  ( 1982b ) s ummari zed  the operati o n a l  
c haracte r i s t i cs  o f  t h e  t e s t  fac i l i ty , wh i c h i n c l uded t h e  f o l l ow i ng s tateme nt :  
" the  l i ne does  not produce mea s u rab l e  ozone  at  the  edge of  the r i ght- o f-way . 1 1  

In  conc l u s i on , it i s  u n l i ke l y  that ope rat i o n  o f  the p roposed  transm i s s i o n  
l i ne wi l l  c a u s e  apprec i ab l e adverse i mpacts o n  vegetat i on res o u rc e s  other  than 
those re s u l t i ng from peri od i c r i ght- o f-way ma i nte nance acti v i t i e s .  

Wi l d l i fe 

I mpacts o n  wi l d l i fe from c o n s tructi o n  o f  the proposed  91- km ( 57- m i ) 
powe r l i ne and  conve rter term i na l  fa l l i nto two catego r i e s :  ( 1 )  l os s  and  
a l terat i o n  o f  hab i tat wi th con sequent  l os s  or  a l terat i o n o f  carry i ng capac i t i e s 
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for w i l d l i fe popu l at i o ns , a nd ( 2 )  d i s tu rbance  o f  i nd i v i du a l s due to no i s e 
ge n e rat i o n  and  h uman act i v i ty .  

D u r i ng cons truct i o n  o f  the transmi s s i on l i ne , forest  h a b i tat compr 1 s 1 ng 
approx i mate l y  9 0% o f  the  l and wi th i n  the  r i ght- o f-way wi l l  have  to be  c l eared 
(Tab l e s 4 . 1 and  4 . 2 ) . A l though  data are too l i m i te d  to  m a ke quant i tati ve 
pred i ct i o n s  i n  regard to c o n s truct i o n  o f  the  p ropo s ed l i ne ,  q u a l i tat i ve pred i c­
ti o n s  o f  potent i a l  i mpacts are pos s i b l e  based o n  other  stud i e s  ( U . S .  E n v i ron .  
Prot . Age ncy 1971 ; Dufour  1980 ; L i dd l e and Scorg i e  1980 ; H i c ks 1979 ) .  

App roxi mate l y  40 ha  ( 10 0  a c res ) o f  forest  wi l l  be  c l eare d  for  the  con­
v e rter  term i na l , ground  e l ectrode , and  a s s oc i ated r i ght- o f- way . Some wi l d l i fe 
as s o c i at i ons  around  the  ex i st i ng  r i g h t- o f-way wi l l  b e  a l tered s l i ght l y ,  but  
the  hab i tat t h at wi l l  be  affected i s  not c r i t i ca  1 to o r  h i g h l y  p re fe rred by 
any wi l d l i fe spec i es i n  the  area ( U . S .  Dep . E nergy 1978 ) . Because  the  forest  
to be  c l eared repre sents  a m i n ut e  fract i o n  of  that ava i l ab l e ,  i mpacts to l oc a l  
wi l d l i fe pop u l at i o n s  wi l l  n o t  threaten  the i r  c o n t i nued  s u rv i va l . 

I t  i s  u n l i ke l y  that c o n s truct i o n  acti v i t i e s per  s e  w i l l  res u l t i n  a 
threat to the  c o n t i nued  s u rv i v a l  of  l oc a l  wi l d l i fe spec i e s .  Most  of  the  
act i v i ty wi l l  occ u r  i n. a reg i on where  c l earcutt i ng  for  t i mb e r  i s  a regu l ar 
operat i o n .  Acti v i t i es w i l l  b e  o f  re l at i v e l y  s ho rt durati o n , four  days per  
8- km ( 5 -m i ) s ect i o n  of  l i ne .  T h u s , wi l d l i fe affected by h uman act i v i ty are  
l i ke l y  to be  d i s tu rbed for  o n l y  a b r i e f  per i od and  are  l i ke l y  to retu r n  to  
norma l behav i or patterns  upon  c e s s at i o n  o f  acti v i t i e s .  W i t h  the  except i on o f  
3 to 4 km o f  the  route i n  s o uthern  E s s ex and  C a l edon i a  c o u nt i es , the  c o r r i d o r  
s k i rts the  edges o f  deeryards . Thus , m o s t  deer  avo i d i ng c o n struct i o n  act i v i t i es 
s h ou l d  f i nd amp l e  forage and  cover  i n  areas u naffecte d  by h uman i ntrus i on .  

The  amo unt  o f  c l ear i ng  for the  t ransm i s s i on l i ne wi l l  res u l t  i n  l os s  o f  
o n l y  a sma l l f ract i o n  ( < 0 . 0 3%)  o f  forest hab i tat o f  E s s ex , C a l edon i a ,  and  
Gra fto n count i e s .  The  q u a l i ty o f  h a b i tat to b e  l o s t , h owe ve r ,  i s  an  i mportant 
c o n s i derati o n  i n  the  overa l l i mpacts o f  c l ear i ng  hab i tat .  Genera l  e s t i mates 
o f  the  q u a l i ty o f  hab i tats ( ev a l uated as to  the i r p referab i l i ty to wi l d l i fe 
spec i e s )  a ffected by the  p ropo s ed tra n s m i s s i on l i ne a re p re s ented i n  Tab l e 4 . 4 .  
I t  i s  e s t i mated that o n l y  about 5 to  10% o f  the  l i ne wo u l d  c ro s s  good  to h i gh 
q u a l i ty hab i tat for the  s e l ecte d  spec i es ( U . S .  Dep . Energy 1978 ) . The  h i g h e s t  
v a l ued  hab i tat that cou l d be  affected b y  the  c o n struct i o n  o f  the  tra n s m i s s i on 
l i ne are the  wet l ands ( se e  Sect i o n s  4 . 1 . 4 . 3  and  4 . 1 . 4 . 4 ) ,  wh i ch form h i gh l y  
p re fe rred hab i tat for  a l arge n umber  o f  harvested spec i es and  rare o r  e ndan­
gered spec i e s .  

T he re have  been  a n umber  o f  reports that have  exam i ned the  i mpacts of  
c l earcutt i ng  and  r i ght-of- way management o n  w i l d l i fe ( e . g . , Arner  1977 ; A s p l undh  
E nv i ro n . S erv . 1977 ; Carve l l and J oh n s to n  1978 ; G a l v i n and  C up i t  1979 ) .  I n  
genera l , r i ght- o f-way ma i ntenance  res u l ts i n  the  presence  o f  w i l d l i fe who 
pre fer  open  hab i tat wi t h  f ew l arge tree s .  T h e s e  wi l d l i fe spec i es are . o ften  
those  c haracteri s t i c  o f  ear l y s tages  o f  p l ant  comm un i ty s ucces s i o n ,  s uc h  as  
are found  i n  abandoned  farm f i e l ds o r  post- f i re regenerat i o n .  Over  5 0  spec i es 
o f  w i l d l i fe i n  the  reg i o n  are fre q u e nt l y  found  i nhab i t i ng ear l y s uc c es s i o na l  
stages o f  vegetat i o n  ( U . S . Dep . Energy 1978) . Ma i ntenance  of  a c l earcut s t r i p  
i n  an  a r e a  o f  exte n s i ve forests  o f f e r s  a more d i verse  h a b i tat t h a n  pure forest 
s tands , s upport i n g  a greater d i v�rs i ty of  wi l d l i fe ( Maye r  197 6 ; J o h n s o n  e t  a l . 
1979 ; Ge i bert 1980 ; Cavanaugh  e t  a l . 1981 ; Kroodsma 1982 ) . The  h e rbaceous  and  
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Tab l e  4 . 4 . Val ue  of  W i l d l i fe Hab i tat Cro s s ed 
by the  P ropos ed Route 

Hab i tat Va l ue  

1 - Low 

2 ,j.. 

3 ,j.. 

4 ,j.. 

5 - H i gh 

P e rcent  o f  Tota l Hab i tat 
Wi t h i n Corri dort 1 

Spe c i a l  
Spec i e st2 

0 

42 

49 

9 

0 

Harv ested 
Spec i est3 

5 1  

44 

0 

5 

Deer  

0 

5 

84 

4 

1 

t 1 Va l ue  based  upo n habi tat preference  and n umber o f  
spec i es found 1 n  a g i ve n  hab i tat dur i ng f i e l d  
studi e s  ( U . S .  Dep . Energy 1978- - Se c . 2 . 08 ) . 

t2 O f f i c i a l l y  or  unoff i c i a l l y  rare , t hreatened , o r  
e ndangered  spec i es i n  t h e  reg i o n .  

t 3 Game and f urbear i ng spec i e s .  

s hrubby growth a l s o  prov i de food for a �umber o f  wi l d l i fe spec i es , e s p e c i a l l y  
deer ( Kreft i ng and  Hansen  1969 ; Kufe l d  1977 ) .  R i ghts - o f-way have been  a s s e s sed  
a s  hav i ng h i g h  va l ue for  use  by  deer , part i c u l ar l y  where  they c ro s s  extens i ve 
wood l ands  ( B ramb l e  and Byrnes 1979 ; Eaton and Gates 1981 ; Mayer 1976 ) . R i ghts­
of-way t hrough  forest  i n  northeastern  New Yor k  have been  s h own to prov i de 
va l u ab l e  forage for  l oc a l  whi te-ta i l ed deer popu l at i o n s  ( As p l undh  E nv i ro n .  
Serv .  1977 ) .  

The P roposed  Ro ute wi l l  c ro s s  about 80 km ( 50 m i ) o f  forest l and i n  
Ve rmont and N ew Hamps h i re .  O n  the  bas i s  of  the  s t ud i e s  c i ted above , i t  i s  
ant i c i pated that the  r i g ht-o f- way through  forested l and wi l l  i nc rease  the  
d i v e rs i ty o f  w i l d l i fe spec i es i n  the  v i c i n i ty o f  the  rqute . I n  addi t i o n ,  
herbac e o u s  and woody s hrubs  o f  the  r i ght- o f-way wi l l  prov i de forage for  deer 
popu l ati o n s  i n  the  are a .  

The  Proposed Route w i l l  pas s through  a b o u t  10 k m  ( 6  m i ) o f  known deer­
yards , wh i c h are u s ed for overwi nte r i ng by wh i te-ta i l ed deer ( E R ,  Vo l .  3 - ­
Appendi x  B ,  Maps Dl- D8) . The  c l o s e d  canopy o v e r  deeryards p ro v i des  over­
wi nte r i ng deer wi t h  s h e l ter from the  wi nter condi t i o n s  of  northern N ew Eng l and .  
The  opennes s  o f  a c l eared r i ght-o f-way wou l d  res u l t  i n  more  extreme tempera­
ture s , greater wi nds and c o nvecti v e  heat l os s , and greater amounts  of dri ft i ng 
s now ( He rri ngton and H e i s l er 1973 ) .  Lower temperatures  and h i gher  wi nds  
i mp o s e  greater thermoregu l atory stre s s e s  o n  i nd i v i dua l deer .  Deeper s nowdri fts 
i nc rease  the  metabo l i c c o s t s  o f  trav e l  and cover potenti a l l y  i mportant s o urces  
of  w i nter browse .  Seve ra l stud i e s  have s hown that deer  avo i d  open  r i ghts- o f­
way i n  the  w i nter i n  d i rect proport i on to the  wi dth o f  the  c l ear i ng ( Hydro­
Quebec  1981 ; Doucet  et a l . 1981 ; W i l l ey 1982 ) .  Other  stud i e s  have found  no 
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d i ffe re nces  i n  t h e  wi nte r use  of  a fore s t  a n d  adj acent ri ght- o f-way by dee r  
( A s p l undh  E nv i ro n .  Serv .  1977 ) . The d i ffe re n t  re s u l ts may be attri butab l e  to 
c l i mat i c  di ffe re nc e s  at the study s i te s .  The negat i ve resp o n s e s  of w i nter u s e  
o f  r i ghts- of-way we re obta i ned i n  northern Vermo nt a n d  Quebec . 

Whe re a r i ght-of-way s e rves  as a parti a l  barri er  to dee r  movement wi t h i n 
a deeryard , i t  e ffect i v e l y  reduces the amount  o f  yard avai l ab l e to overwi nte r i ng 
dee r .  Th i s  cou l d  fo rce  dee r to use s ubopt i ma l  hab i tat , l eadi ng to deb i l i tati ng  
stre s s .  Most  o f  the  10- km ( 6 - m i ) ri ght- o f-way that passes  through  pote nt i a l  
deeryards wi l l  c u t  acro s s  t h e  edge o f  t h e  yard . L e s s  than 4 km ( 2 .  5 m i ) wi l l  
b i sect  a deeryard whe re the  l i ne para l l e l s  Moore Reservo i r . A l ong  th i s  secti on , 
the route wi l l  paral l e l a c u rrent r i ght- o f- way that wi l l  be wi de ned  to about  
90  m ( 300  ft ) to  accommodate the  p roposed  l i ne .  Where the r i ght- o f-way cro s s e s  
through  a known deeryard , trav e l  l anes  o f  co n i fero u s  tre e s  wi l l  b e  prov i ded , 
afford i ng deer pas sage acro s s  the  c l ear i n g .  

I n  add i t i o n  t o  s e l ect i v e  c l ear i ng of  woody vegetat i o n , VETCO prop o s e s  to 
use s e l ect i ve app l i cat i o n s  of herb i c i de s  ( see  Sect i o n  4 . 3 . 4 . 1 ) .  Most  herb i c i de s  
are known t o  have tox i c  e ffects upon a n i ma l s ( Bu f f i ngton 1974 ; Ki tc h i ngs  
et a l . 1974 ) , and  a number o f  stud i e s  have exam i ned  the respo n s e s  of  wi l d l i fe 
popu l at i o n s  to app l i cat i o n s  o f  herb i c i de s .  Both  Carve l l  and  J o hnston  ( 1978) 
and  Asp l undh  E n v i ronmenta l  Serv i ce s  ( 1977 )  found that wi l d l i fe use o f  r i ght­
of-way hab i tat and herb i c i de use appear to be  compat i b l e .  Other stud i e s  have 
s h own that the  respo n s e s  o f  wi l d l i fe to herb i c i de use are attr i b utab l e to 
hab i tat c hanges  resu l t i ng from treatme nt rather than d i rect , tox i c  e ffects of 
the app l i ed herb i c i de o n  the  wi l d l i fe ( Jo h n s o n  1964 ; T i etj e n  e t  a l . 1967 ; 
Kreft i ng and  Hansen  1969 ; J o h n s o n  and  Hansen  1969 ; Beasom and  Sc i fres 1977 ; 
Kufe l d  1977 ; Fagerstone e t  a l . 1977 ; S u l l i van  and S u l l i van  1982 ) . 

The  avai l ab l e  data i nd i cate that proper u s e  o f  herb i c i de s  i n  r i g ht- o f-way 
manageme nt does  not  pose  a tox i c o l o g i c a l  threat to wi l d l i fe i nd i v i d ua l s or  
popu l at i o n s .  A l though  the amo u nts  of herb i c i de s  to be  used  and  rate s o f  
app l i cat i on have n o t  b e e n  determ i ned a t  th i s  t i me , t h e  p l an ned u s e  o f  herb i ­
c i de s  i n  the area o f  the p roposed  ro ute s ho u l d  not  threaten wi l d l i fe .  The 
App l i c ant  i s  comm i tted to app l y  herb i c i de s  i n  accordance wi th s tate of Vermon t  
and N e w  Hamp s h i re regu l at i o n s .  

A l though  the  pri mary i mpacts t o  wi l d l i fe wi l l  re s u l t  from a l te rat i o n  of 
hab i tat i n  the  r i ght-o f-way , there are severa l  pote nt i a l  i mpacts from the 
pre s e nce  and  operat i on  o f  the tran sm i s s i o n  l i ne i ts e l f :  c o l l i s i o n s  o f  b i rds  
wi th towe rs or  co nducto rs , e l ectro c u t i o n , ozone  generat i o n , aud i b l e  no i se 
ge nerat i o n , spark  d i s c harge , e l ectr i c/magnet i c  f i e l d  e ffects , and  a i r  i on 
generat i o n .  Raptors and  waterb i rds are part i c u l a r l y  s e n s i t i ve t o  human d i s­
turbance ( Sta l master and  Newman 1978 ; Swe n s e n  1979 ; Erwi n 1980 ; L i dd l e and  
Scorg i e  1980 ; B u rger 1981 ) . 

There are severa l  documented cases  o f  b i rd morta l i ty from c o l l i s i o n wi th 
c o nducto rs or  towe r structure s  (Avery et a l . 1978 ; U . S .  F i s h  and W i l d l . Serv . 
1978) . The maj o r i ty o f  the spec i e s i nvo l ved i n  s u c h  i nc i dents  are m i gratory 
wate rfowl . The  propo sed  transm i s s i o n l i ne wi l l  not  be ta l l eno ugh ( < 33  m 
[ 110 ft] ) to p o s e  a threat to any b i rds i n  m i grato ry f l i gh t .  I n  genera l , 
m i gratory f l i g ht occurs at a l t i tudes  i n  exc e s s  o f  100 m ( 30 0  ft ) above gro u nd 
s urface ( U . S .  F i s h W i l d .  Serv . 1978 ; L i nco l n 1979 ) .  Howeve r ,  wate rfowl l and i ng  
or ta k i ng  f l i ght co u l d  s tr i ke components  o f  a l i ne  pas s i ng over  o r  i mmed i ate l y  
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adj acent  to a n  ope n body o f  water .  The  Proposed  Route wi l l  pass  over  l e s s  
t h a n  1 k m  ( about  0 . 6 m i ) o f  l a kes a nd cro s s  severa l  drai nages t h a t  may be used  
by  waterfowl . Because  th i s  rep re s e nts  o n l y  a m i nute fract i o n  o f  the  ava i l ab l e  
hab i tat o f  th i s  typ e , i t  i s  u n l i ke l y  that the  threat o f  c o l l i s i o n s  wi l l  affect 
more than  a m i nor  fract i on of  waterfowl i n  the l oc a l e .  

E l ectrocut i o n  can  occur  whe n  a n  a n i ma l  ma kes co ntact wi t h  two energi zed 
c o nductors  o r  w i th  one e n e rg i zed co nductor a nd a s h i e l d  wi re or grou nded part 
o f  the  s upport towe r .  H i s to r i c a l l y ,  t h i s  has  been  a prob l em o n l y  w i th  l arge 
raptors ( s uch  as  e ag l e s )  and s ma l l er l i ne s . M i n i mum c l earances  on the p roposed  
l i ne ( >  3 m [ 10 ft ] )  wi l l  e n s u re that s uc h  a pos s i b i l i ty doe s not  ex i s t .  
Spar k  d i s c harges t o  wi l d l i fe o r  l i ve s toc k u nder t h e  l i ne a re a l s o  u n l i ke l y  
because  max i mum v o l tage b u i l dup ( 0 . 07 kV ) i n  objects  be neath the  l i ne i s  not  
expected to be  s u ff i c i ent  for s uc h  occurrences  ( J o h n s o n  1982 a ) . Spark d i s­
c harge s occur at l ev e l s o f  about  5-7  kV ( see  Sect i o n  4 . 1 . 8 . 2 ) . 

Operat i o n  of  DC l i ne s  s i m i l ar to the p roposed  l i ne i s  known to generate 
ozone  when the  l i ne s  are i n  c o ro na ( D roppo 1979 ; Bonnev i l l e  Power Admi n . , 
undated ; J o h n s o n  1982a ; Krupa and Pratt 1982 ) .  Max i mum , s ho rt- term co nce ntra­
ti o n s  of ozone at ground  l eve l have  been  mea s u red at about  20  �g/m3 ( 10 ppb ) 
above bac kgro und  l eve l s ,  wh i c h i s  about  40% o f  the l e ve l o f  detectab i l i ty but  
10% o f  the m i n i mum concentrat i o n req u i red for tox i c effects duri ng s ho rt-term 
expos ure o f  a n i ma l s ( C l e l and and Ki ngsbury 1977 ; G o l dsm i th and F r i b e rg 1977 ; 
Coff i n a nd Sto k i nger  1977 ) .  Tests  for  the state o f  Vermont found  that operat­
i ng a l i ne wi t h  the  s ame de s i gn parameters as  those  p roposed  by the App l i cant  
generated no ozone  d i s c e rnab l e  from bac kgro und  ( J o h n s o n  1982 a ) . Therefo re , i t  
i s  u n l i ke l y  that the  trans m i s s i o n l i ne wi l l  ge nerate s uffi c i ent  ozone  to be 
detri menta l  to wi l d l i fe o r  l i ve s toc k i n  the  v i c i n i ty o f  the  l i ne .  

Audi b l e  no i s e l eve l s  co u l d  reac h a 24- h ou r ,  day- n i ght  we i ghted average o f  
4 4  dB ( A )  at the  edge o f  the  r i ght- o f-way . T h i s  c a l c u l at i o n  a s s ume s maxi mum 
generat i o n  of  no i s e un9er fai r weather c o nd i t i o n s  throughout  a 24- hour  per i od 
( E R ,  Vo l .  3 ) .  J o h n s o n  ( 1982a)  mea s u red a ud i b l e  no i s e d i rec t l y  be neath the  
pos i t i ve po l e  o f  l i ne c o n s tructed and  operated acco rd i ng  to the s p e c i f i cat i o n s  
o f  t h e  p roposed tran smi s s i o n l i ne .  T h e  tes t  l i ne p roduced n o  detectab l e  no i se 
under fai r weather o r  fog c o n d i t i o n s . Meas urements i nd i c ated that the  n o i se  
emi s s i on l eve l dur i ng s now was  about  3 5  dB(A)  i mmed i ate l y  be l ow the  pos i t i ve 
co nductor .  Rura l  bac kground n o i se  ranges from 20 to 40 d B ( A )  depe nd i ng upon  
weather  c o nd i t i o n s  ( U . S .  E nv i ro n .  Prot . Age ncy 1974 ) . 

There are i ns u ffi c i e nt data to quant i tati v e l y  re l ate aud i b l e  no i se  em i s ­
s i o n s  to i mpacts to wi l d l i fe .  Deer  and  e l k h a v e  been  obs e rved  u s i ng  transm i s ­
s i o n l i ne r i ghts- o f-way de s p i te t h e  p re s ence  o f  audi b l e no i se ( Le e  a n d  Gr i ff i th 
1978 ) . W i l d l i fe u s e  o f  tra n s m i s s i on l i ne r i ghts - o f-way u nder a vari e ty o f  
weather  c o nd i t i o n s  i mp l i e s t h a t  audi b l e  n o i s e  has  a neg l i g i b l e i mpact u p o n  
wi l d l i fe acti v i t i e s .  The  l ow l ev e l  o f  aud i b l e  no i s e emi tted by the  p ropo sed  

_ transm i s s i o n l i ne i s  u n l i ke l y  to dete r w i l d l i fe from us i ng hab i tat i n  the  
v i c i n i ty o f  the  r i ght- o f-way . 

I n  a number o f  stud i e s , i nv e s t i gato rs have  attr i b uted a n i ma l  behav i oral  and 
phys i o l og i ca l  re sponses  to the  pre se nce  o f  a i r i ons , a l though  c o n trove rsy does  
ex i s t  over  the s e  a ttri b u t i o ns ( Sheppard 1979 ; S u l man  1980 ; Banks e t  a l . 1982 ) . 
I n  genera l , re sponses  have been  e l i c i ted at i o n l eve l s  o n  the  o rder of  104 to 
10 5 pos i t i ve i on s/cm3 and 104 to  106 negati ve  i o ns/cm3 . I nc reased  p hys i o l o g i c a l  
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stre s s  i n  an  a n i ma l  i s  attri b uted to i nc reased  l eve l s o f  po s i t i ve i o ns . No  
s i m i l ar stre s s  re s p o n s e  has  been  attri b uted to i nc reased  l eve l s o f  negati ve  
i o n s .  

Mea s u red i o n dens i t i e s co u l d extend i nto the l owe r range o f  v a l u e s  for 
wh i c h  b i o l og i c a l  e ffects  have been attri buted ( see  Sect i o n  4 . 1 . 8 . 2 ) .  Because  
o f  the i r great  mob i l i ty ,  i t  i s  u n l i ke l y  under  norma l c o nd i t i o n s  that wi l d l i fe 
or  l i ve s toc k wi l l  rema i n  c o nt i n u o u s l y  under  a l i ne ope rat i ng i n  s uc h  c o nd i t i o n s . 
Rap i d  d i spers a l  o f  i on s  to bac kground  l eve l s e l i m i nates  po s s i b l e  i mpacts o f  
a i r i o n s  beyond � 5 0  m (�150 ft ) from t h e  c o nducto rs . T h e  data s ugge s t  that 
a i r  i o ns  are u n l i ke l y  to have i mp acts  o n  a n i ma l s tempo rari l y  i n  the v i c i n i ty 
o f  the r i ght-o f-way . 

Max i mum magnet i c f i e l ds mea s u red  at ground  l eve l u nder ±400 kVDC trans­
m i s s i o n  l i n e s  are  o n  the  o rder o f  o n e - h a l f the  natura l , amb i ent  c o n d i t i o n  
( B rac ke n 1979a , 1979b ) .  Magnet i c  f i e l ds from the proposed  l i ne  are not 
expected to i n f l uence  a n i ma l s i n  the  v i c i n i ty o f  the  P roposed Route because  
f i e l d  strength d i s s i pate s rap i d l y  wi th  d i s tance  from the l i n e , and  f i e l d 
l e v e l s are we l l  b e l ow ( c a .  a factor o f  10- 5 )  l ev e l s known to e l i c i t  even  
equ i voca l  res p o n s e s  i n  l aboratory a n i ma l s .  

The  e l ectri c f i e l d  under  DC  l i n e s  i n  c o ro n a  can  exceed ± 20  kV/m ( B rac ke n  
1979a , 1979b ; Stan l ey C o n s u l t .  1980 ; B o n n e v i l l e Powe r Adm i n . , u ndated ; S karba k ka , 
u ndated ) .  Operat i o n o f  the  Ve rmo nt  test l i ne y i e l ded max i mum e l ectri c f i e l ds 
under  the  l i n e s  i n  exce s s  o f  - 3 0  kV/m and +25 kV/m ( Sect i o n  4 . 1 . 8 ) .  E l ectr i c  
f i e l d stre ngth dropped prec i p i to u s l y  to be l ow ±15 kV/m a t  about 3 0  m ( 100  ft)  
from the  center l i ne ( J o h n s o n  1982a ) ,  equ i va l e n t  to the  proposed  r i ght-o f-way 
edge . 

There i s  l i tt l e  l i terature o n  the  e ffects o f  DC  e l ectri c f i e l ds upon  
an i ma l s ( Lee  1979 ; S h eppard 1979 ; s ee Sect i o n  4 . 1 . 8 . 2 ) .  The  magn i tude o f  
e l ectri c f i e l ds under  D C  l i n e s  does  extend i nto the  range o f  va l u e s  for wh i c h 
be hav i o ra l and phys i o l o g i c a l  resp o n s e s  have been  repo rte d .  These  re sponses  
have  been  o b s e rved o n l y  a fter severa l  day s  exp o s u re to a c o n t i n uo u s  e l ectr i c  
f i e l d .  Because  o f  chang i ng l eve l s o f  l i ne c orona and a n i ma l  mob i l i ty ,  s uc h  
cond i t i o n s  are i mp robab l e  f o r  free- ra n g i n g  a n i ma l s u s i ng t h e  r i g ht-o f-way 
under  the proposed  l i ne .  I n  addi t i o n , max i mum f i e l d  strengths  are o n l y  found 
i mmed i ate l y  under  the conductors and they d i s s i pate rap i d l y  wi th  d i stance . 
Beyond  the edge o f  the r i ght- of-way , f i e l d s trengths  are be l ow l e ve l s known to 
e l i c i t  respo n s e s . 

4 . 1 . 4 . 2 Aq uat i c  

Cons truct i o n  acti v i t i e s for  stre am cross i ng s , e spec i a l l y  acce s s  roads , 
wi l l  res u l t  i n  the pr i nc i pa l  i mpacts that can  occur  to aquat i c  b i ota s uch  as : 
( 1 )  c hanges  i n  wate r temperatures re s u l t i n g from remo v a l  o f  r i pari an  vege ta­
t i o n , ( 2 )  hab i tat destruct i o n  or mod i f i cati o n  re s u l t i ng from i n s tream cons truc­
t i o n  act i v i t i e s , and ( 3 )  downstream i nc reases  i n  turb i d i ty and  sed i mentat i o n  
re s u l t i n g from eros i o n and stream s e d i ment  d i s p l acement a t  the c o n s truct i o n 
s i te .  These  i mpacts c a n  be  expected to occur  i n  vary i n g  degre e s  at every 
stream c ro s s i ng  re qu i r i ng the  c o n struct i o n o f  an  acce s s  roa d .  The actu a l  
n umbe r o f  acc e s s  roads and  stream c ro s s i ng s  i nvo l v i ng access  roads t h a t  wi l l  
be req u i red i s  not  curre n t l y  known ; t h i s wi l l  be determ i ned o n ce the f i n a l  
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l i ne a l i gnment wi th i n  the  P roposed  Ro ute i s  e stab l i s he d  and  f i n a l  eng i neer-
; ng  p l a n s  are deve l op e d .  The  seve r i ty of  i mpact w i l l  depend upon  severa l  
factors , i nc l ud i n g :  ( 1 )  s e a s o n  of  c o n struct i o n , ( 2 )  s tream s i ze ( l ength  and  
wi dth ) , ( 3 )  corr i dor  wi dth , ( 4 )  c o n s truc t i on  p rocedure s , and  (5 )  hab i tat 
q u a l i ty ( Dehoney and Manc i n i 1982 ) . Genera l l y ,  the smal l e r streams w i l l  have 
the greate s t  pote nt i a l  to be  i mpacted because they have l e s s  ab i l i ty to as s i m i ­
l ate ( di l ute ) i ntroduced s o l i ds and are more affected by remov a l  o f  r i pari an  
vegetat i o n .  

Stream temperature a l te rat i o n i s  reported to b e  o n e  o f  the mo s t  s i gn i ­
f i cant  i mpacts re s u l t i ng from vegetat i o n  c l e ar i ng o f  s tream cro s s i ngs  for 
r i ght- of-way c o n struct i o n ( Herr i ngton and  He i s l e r 197 3 ) . A l though  stream 
tempe ratures have been  reported to i nc rease  s u f f i c i e n t l y to cause  f i s h  morta l i ty 
i n  i s o l ated i nstanc e s - - espec i a l l y  to j uve n i l e s or  embryos  ( Lantz 1971) - - reduced 
growt h , v i go r ,  and  re s i s tance  to d i sease  are probab l y  the mai n ef fects of  
e l eva  ted stream temperatures  ( F redri c ks e n  1971- 197 2 ) . Howeve r ,  cons i de r i ng  
the s ho rt l i near  extent  that wo u l d be  c l eared for the p ropo s e d  transm i s s i o n  
l i ne and/or acc e s s  road a t  any s tream cro s s i ng ( e . g . , o n l y  200- 300  l i near  feet 
[ 60 - 9 0  m]  of  r i pari an vegetat i on  wi l l  need to be removed ) ,  i t  i s  doubtf u l  that 
s i g n i f i cant  thermal  i ncreases  wi l l  occur .  I n  s ome areas , trout s treams may 
bene f i t  through  p romot i o n  of l ow- growi ng stre am vegetat i o n  and i ns tream macro­
p hytes (Wh i te and B ryn i l ds o n  196 7 )  as  a re s u l t of  i nc reased  s u n l i gh t  penetra­
t i on accompany i ng remov a l  of  l arge trees a l ong  the streams . 

Hab i tat d i s tu rbance c a n  have an i mmedi ate and  l oc a l i zed i mpact o n  aquat i c 
b i ota , b ut turb i d i ty and  espec i a l l y  sed i mentati on  can  re s u l t i n  greater and 
more w i de spread b i o l og i ca l  i mpac ts . Eggs and l arvae o f  f i s h  and  m acro i nverte­
brates wou l d  be  mo s t  advers e l y  e f fected by i nc reas e s  i n  s i l tati o n  and turb i d i ty 
due to the i r  re l at i ve i mmob i l i ty ,  whereas a du l t  f i s h  wo u l d l i ke l y  vacate the  
area  ( Dehoney and  Manc i n i  1982 ) .  The  mob i l i ty of  f i s h  a l l ows them to avo i d  
many of  the acti v i t i e s a s s o c i ated w i th  stream cro s s i ng con s truct i o n  ( Bu s d o s h  
1982 ) . Howeve r , i nc re a s e d  s i l tat i o n cou l d d i s rupt f i s h  reproduc t i o n  by cover­
i ng potenti a l  spawn i ng grounds  ( Karr and Sch l o s s e r  1978 ) . The  l oc ati o n s  where 
acc e s s  road stream cro s s i ngs  wi l l  mos t  probab l y  be  req u i red ( e . g . , sma l l e r 
streams ) ,  coup l ed wi th  the p hys i ca l  c h aracte ri s t i c s  o ften  c h o s e n  for the 
c ro s s i ng areas ( e . g . , grave l l y  r i f f l e s ) , e s sent i a l l y  co i nc i de w i t h  the  hab i tat 
u s e d  by the s a l mo n i ds for spawn i ng ( s ee Tab l e  3 . 5 ) .  S h e l ton and P o l l oc k  
( 19 6 6 )  found  that when o n l y  15 t o  30% o f  grav e l  i nterst i ces  were f i l l ed wi t h  
s ed i me nt s , 85% morta l i ty of  s a l mon  e g g s  occurre d .  Moreover , s e d i ments  can  act 
as a p hy s i c a l  barri e r  to fry try i ng to emerge from nests . 

F i s h can  a l s o  be affected by i n terference ( b l oc kage)  of  pre- o r  post­
spawn i ng m i grat i o n s  due  to i n s tream cons truc t i on  acti v i t i es ( D e ho n ey and  
Manc i n i  1982 ) . Howeve r , p i pe l i ne cro s s i ngs  (wh i c h req u i re stream dredgi ng  not  
i nv o l ved  i n  acc e s s  road c o n structi o n , a l though  s tream bed  g rad i ng  may be  
nec e s s ary ) have b e e n  s h own to c re ate e l evated turb i d i ty l ev e l s for o n l y  severa l  
hours  f o l l owi ng c o n struc ti o n  and affect  o n l y  a s ho rt d i s tance  o f  s tre am , e . g . , 
� 300  m ( 2 , 000  ft)  ( De honey and  Manc i n i 1982 ) . Road c ros s i ng c o n s truct i o n  
co u l d  be  expected t o  have a s i m i l ar degree o f  i mpac t .  There fo re , d i s rupti o n  
of s uc h  m i grati o n  wo u l d  o n l y  be temporary because  s tream d i s turbances  wo u l d  
n o t  b e  expected to l as t  more than a few days , whereas f i s h  m i grat i o n  occurs  
over  a per i od o f  days to wee ks ( G e e n  et a l . 1966 ) .  
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The  mdj o r  water  q ua l i ty i mpacts c u rrent l y  expe ri enced  i n  the  study area  
are due  to nonpo i nt p o l l ut i on re s u l t i ng from s i l v i c u l ture .  I mpacts i nc l ude 
e ro s i o n  sed i mentati o n  and i nc reased  stream l oad i ng of c o l o r-p roduc i ng and 
oxyge n- deman d i ng  o rgan i c  matte r ( E R ,  Vo l . 3 - - S e c .  I I I . B . 8 ) .  Stream c ro s s i ng 
construct i on wi l l  res u l t i n  s i m i l ar ,  but  s h o rter- term ( i . e . , days to wee ks  vs . 
mo nths  to years ) i mpacts . A l e s se r  degree o f  i mpact wi l l  o c c u r  at streams 
whe re o n l y  the l i ne c ro s s e s  the s tream and no acce s s  roads are c o n structe d .  
The s treams mo s t  s e n s i t i ve t o  i mpact are those  that are genera l l y  s h a l l ow and 
wi de wi th sma l l s i decharge s , l i tt l e  gro u ndwater i n f l ow ,  and res i dent  popu l a­
t i o n s  o f  c o l dwater f i s h  spec i e s (Ga l v i n  1979 ) .  N o  i n format i o n was found to 
determi ne wh i c h s treams i n  the s tudy area  wo u l d be most  s e n s i t i ve based upon 
gro u ndwate r  and s i decharge i n f l ow .  Howeve r ,  the maj o ri ty o f  the  s treams are 
c o l dwater tro ut streams ( Sect i o n  3 . 4 . 2 ) .  Therefore , i t  may be c o n s e rvat i ve l y  
s tated that a l l streams to b e  c ro s s e d  by the proposed  Ve rmo nt transmi s s i o n 
l i ne wou l d  be s e n s i t i ve to i mpacts a s s o c i ated w i t h  c o n s truct i o n o f  s tream 
c ro s s i ng s .  Fortu nate l y ,  access  roads ex i s t  acro s s  many s treams due to the  
abu ndance o f  ma i nta i ned l ogg i ng road s i n  the area  ( E R ,  Vo l .  3 - - Sec . I I I . B . 2 ) .  
Therefore , not a l l the  streams to be  traversed  by the propo s ed t ransm i s s i o n 
l i ne w i l l  req u i re a n  acce s s  road to be  cons tructed . As prev i o u s l y  s tated , the 
exact n umber o f  acc e s s  roads wi l l  be determ i ned once the  f i na l  rout i ng wi th i n  
the Propo s ed Route i s  e s tab l i s he d .  The i mpacts to parti c u l ar  streams 
wi l l ,  i n  pr i nc i p l e ,  be  s i m i l a r .  

Benth i c  i nv e rteb rate s co u l d  be  i mpacted b y  g i l l  abras i o n ,  smothe r i ng , 
and/ o r  hab i tat l o s s  through  the depo s i t i o n  o f  suspended s o l  i ds .  Sed i me n t  
add i t i o n s  s i gn i f i cant l y  i nc rease  the  n umber o f  organ i sms  i n  the  dri ft 
( Rosenberg and We i n s 1978 ) , at the cost  of benth i c  stand i n g crops  i n  the  
d i sturbed are a .  Howeve r ,  s u c h  i mpacts s h o u l d be  s h o rt-term b e c a u s e  t h e  benthos  
are rap i d l y  rep l e n i shed  by  vari o u s  c o l o n i zat i o n  routes  ( i . e . , dr i ft ,  ups tream 
m i grati o n , ve rt i ca l  m i grati o n , and aeri a l  c o l o n i z ati o n  [ Wi l l i ams  and  Hynes  
1977 ] ) .  

The  durat i on o f  t i me that an  area wi l l  rema i n  i mpacted by s tream cros s i ng 
act i v i t i e s wi l l  p r i mari l y  depend upon the  l e ngth o f  t i me req u i red for i ntroduced 
s i l ts to be  removed from the nat u ra l  s ub strate s .  I n  turn , t h i s depends upon 
cons truct i o n and m i t i gat i ve procedure s . Because  o n l y  a l i m i ted area  wi l l  be 
d i sturbed by cons truct i o n  and adeq uate m i t i gat i ve mea s u re s  wi l l  be i mp l emented , 
s tream recovery s h ou l d  be  fa i r l y  rap i d .  Stream recovery rates  ( i . e . , return 
to near  o r i g i n a l  b i o l o g i c a l  and  phy s i c a l  condi t i o n s  that exi s ted p r i or  to con­
struct i o n )  are o ften e s t i mated to  occ u r  wi th i n  a year and  as  fast  as  s i x  wee ks 
( Deho ney and Manc i n i 1982 ) .  

F o l l owi ng c o n s tructi o n , f i s h co u l d  b e  i mpacted a s  a re s u l t  o f  i mprope r 
de s i gn c haracte r i s t i c s , e . g . , i mprope r c u l v e rt s .  Improper c u l verts o r  u s e  o f  
un s u i tab l e  ( u nstab l e )  f i l l  mate r i a l  c o u l d  l ead t o  comp l ete was h o ut o f  a st ream 
cro s s i ng enbankme n t .  Th i s  c a n  re s u l t  i n  t h e  m o s t  severe ero s i o n s temm i ng  from 
h i ghway deve l opme nt and i s  respo n s i b l e fo r the greate s t  percentage of f i s h 
passage p ro b l ems ( D ryde n  and Ste i n  1975 ) .  I mp roper c u l ve rts can  e l i m i nate 
f i s h  spec i e s  from a s tream thro ugh comp l ete and permanent  b l oc kage of  m i grati o n , 
parti c u l a r l y  upstre am spawn i ng run s .  Part i a l  b l oc kage , i n  wh i c h  case  o n l y  a 
parti c u l ar s i z e range o f  f i s h can  ascend through  a c u l vert , may a l l ow a spec i e s 
to s u rv i ve b ut i n  great l y  reduced numbe rs . Spawn i ng downs tream o f  the  b l oc kage 
may be hampered by overc rowd i n g- - forc i n g f i sh  to spawn i n  marg i n a l  areas , 
avo i d  the system , o r  not spawn at a l l ( Dryden  and Ste i n  1975 ) . Add i t i o na l l y ,  
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i mp rope r l y  stab i l i zed b a n ks and  i mprope r l y  s i zed c u l v e rts may cause  l o ng-te rm 
ero s i o n .  Res u l tant downstream sed i me n tat i o n  c a n  tota l l y  destroy spawn i ng 
hab i tat . I f  areas are not comp l ete l y  s i l ted i n ,  spawn i ng may s t i l l  be  o n l y  
p art i a l l y  succe s s f u l  due t o  sed i me nt ef fects o n  eggs and l arvae . Numero u s  
acce s s  roads , ma i nta i ned b r i dges , a n d  p i pe a n d  b o x  c u l v e rts cons tructed by 
l umbe r compan i e s a l ready ex i s t o n  the  pr i v ate l y  owned forest l ands ; ex i s t i ng 
acce s s  w i l l  be  u s e d  whe rever pos s i b l e  i n  prefere nce to construct i ng new acc e s s  
or  stream cro s s i ngs . O t h e r  meas ure s  t o  m i t i gate the  potent i a l i mpacts are 
d i s c u s sed  i n  Sect i o n  4 . 3 . 3 .  

F i s h may a l so  be p hys i c a l l y  i mp a i red a s  a res u l t o f  s tream c ro s s i ng s .  
The  acc i denta l  re l ease  of  tox i cants  ( e . g . , gas o l i ne ,  l ub r i cants , fue l o i l ,  and 
i nsect i c i de s )  co u l d cause the mo s t  s e r i o u s  i mpacts . I nc reased  s uspended 
s o l i ds co u l d reduce d i s s o l ved  oxygen l ev e l s and be  ab ras i ve to f i s h  g i l l s . 
F i s h may a l so  be i n j u red when attempt i ng to ascend  c u l v e rts o r  other f i s h  
pas s age fac i l i t i e s ( D ryden and Ste i n  1975) . 

D u r i ng operat i o n , aquati c sy stems may be  i mpacted from ma i ntenance  acti v i ­
t i e s , p r i mari l y  vegetat i o n contro l . H owe v e r , req u i red v egetat i on  c o ntro l near 
stream cro s s i ngs  s ho u l d be  i n frequent and o f  a much  l ower degree of  acti v i ty 
than wo u l d occur  du r i ng c o n struct i o n .  For  examp l e ,  i n- s tream d i sturbances  
wi l l  not be req u i red and o n l y  s e l ected tree s  may have to be  removed  or  tr i mmed .  
Vegetat i v e co ntro l near s treams may temporari l y  i ncrease  stream b a n k  ero s i on 
due to  the acti v i ty of  men and mac h i nery .  I mpacts wo u l d be s i m i l ar to those  
d i s c u s sed  for  c o n struct i o n .  

Seco ndary i mpacts t o  f i s her i es  can  occur  from i ncreased p u b l i c  acc e s s  v i a  
acc e s s  roads o r  transm i s s i o n l i ne ri ght-of-way . T h i s s h ou l d  have  a m i nor 
i mpac t , howe ve r ,  because mo s t  areas w i l l  st i l l  be remote l y  l oc ated from major 
road s . F i s h i ng i n  the reg i o n  i s  pr i mari l y  for tro ut ( i . e . , s tream f i s h i ng ) , 
and ponds  and l a kes used  for f i s h i ng wo u l d  p r i mari l y  be  those  dev e l oped and 
ro ut i ne l y  stoc ked for s u c h  acti v i ty .  These wate r bod i es  wo u l d  a l ready have 
ready acce s s  to them and , thus , wo u l d  not be  affected by any i ncreased  acc e s s  
that may res u l t from the  proposed  transm i s s i o n l i ne .  F i s he r i e s  co u l d be  
i mpacted , however , by  i ncreased  f i s h i ng pre s s u re o r  by human act i v i ty ( e . g . , 
of f- road veh i c l es ) , h i nderi ng rev egetat i o n and  thus  pro l ong i ng eros i o n and 
re l ated perturbat i on s  to the stream (Ga l v i n 1979 ) .  

Ponds  and l a ke s s ho u l d not  be  d i rect l y  i mpacted because  l i ne rout i ng wi l l  
e i ther  av o i d  s u c h  aquat i c  sys tems or  span them . 

I n  conc l us i o n ,  l o ng- term i mpacts to aquat i c  ecosys tems from the p roposed  
trans m i s s i on fac i l i t i e s wi l l  be  sma l l .  A l though  i mpacts res u l t i ng from con­
structi on  ( e . g . , eros i o n and  s ub s e quent  i ncreases  i n  turb i d i ty and  sed i men­
tati o n )  may occ u r , they wi l l  be  l oc a l i zed , s hort- te rm , and revers i b l e .  The  
pote n t i a l  for s i gn i f i cant  adv e r s e  i mpacts w i l l  be m i n i m i zed i f  propo sed  ( and 
s uggeste d )  m i t i gat i ve mea s u re s  are prope r l y  i mp l emented . M i t i gat i ve  meas ure s  
are l i sted i n  Sect i o n s  4 . 3 . 3 a n d  4 . 3 . 4 . 2 .  

4 . 1 . 4 . 3 Wet l ands  

A l though  c o n s truct i o n  ac t i v i ty wi l l  avo i d  wet l and areas  where  pos s i b l e ,  
i t  i s  u n l i ke l y  that a l l s u c h  areas  c a n  be avo i de d .  There fore , s ome adverse  
i mpacts , a 1 though  tempo rary , wi l l  occur  du l' i  ng c o n s truct i o n and  str i ng i ng 
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operat i ons  and fo l l owi n g  construct i o n .  These  i mpacts are d i s c u s s ed i n  Appen­
dix A .  However , these  i mpacts are m i nor  and wi l l  be l arge l y  revers i b l e . Th i s  
eva l uati o n  i s  based upon proposed ( and s uggested) m i t i gati ve meas ures  to 
m i n i m i ze wet l and i mpacts ( see Sec t i o n  4 . 3 . 4 . 2 ) . 

4 . 1 . 4 . 4 Threatened and E ndangered Spec i e s  

P l ants 

The re are no  p l ant spec i es on  the federal  l i s t  o f  threatened and e ndan­
gered p l ants that are l i ke l y  to occur a l ong  the proposed · tran sm i s s i on l i ne 
corri dor ( see Sec t i o n  3 . 4 . 4 . 1 ) . For the most part , the l i ne i s  routed around 
areas o f  spec i a l i zed hab i tats ( e . g . , roc k  l edges and wetl ands ) that co u l d 
pro v i de hab i tat for rare p l ants  known to occur i n  the town s h i ps through  wh i ch 
the corri dor  pas s e s . A 1 though rare taxa have been  fou nd a 1 ong  the P roposed 
Route ( Tab l e 3 . 6 ) ,  the centerl i ne has  been routed to avo i d  pos i ng a threat to 
these  popu l at i ons .  

W i l d l i fe 

There are n i ne threate ned , e ndangered , or  rare spec i es o f  wi l d l i fe that 
cou l d  be affected by the transmi s s i on l i ne ( Tab l e  3 .  7 ) .  The maj or potenti a l  
for i mpact i s  a s s o c i ated wi th c l ear i n g  o f  fore st  hab i tat for the r i ght-of-way . 
A l l o f  the spec i es l i s ted i n  Tab l e 3 . 7  are wi de- rang i ng , wi th  pop u l at i ons  
extendi ng throughout New E ng l and , a l be i t  sparse l y .  There fore , l os s  o f  th i s  
m i nor frac t i o n  o f  avai l ab l e habi tat i s  u n l i ke l y  to res u l t i n  a reducti on i n  
n umbers o f  these  protected spec i e s .  The App l i cant ' s ground s u rv eys  fou nd no 
s i gn s  o f  these  protected spec i es a l ong  the Proposed Route ( Aq uatec , I n c .  
1983 ) .  

4 . 1 . 5 Soc i oeconom i c  Cons equences  

4 . 1 . 5 . 1 Popu l ati o n  

Because  o f  the prox i m i ty o f  the route and feede r l i ne t o  s ome c u rrent 
res i de nt i a l  or  p l anned res i de nt i a l  areas , there may be  a smal l c hange i n  the 
d i str i b ut i on pattern o f  future pop u l at i o n  i n  the area . However , because  
popu l at i on growth ' i s  expected to  be s l i ght , th i s  i mpact wi l l  be very smal l .  

4 . 1 . 5 . 2  I n s t i tut i ona l  Sett i ng 

Because  o f  the sma l l n umber o f  non l oca l s o n  the construct i o n  wor k  force , 
no  s i gn i f i cant i mpacts are expected o n  commun i ty serv i ce s , s uc h  a s  schoo l s ,  o r  
o n  ut i l i ty capac i t i e s .  S l i ght temporary i nc reases  o f  demand duri n g  the con­
s truc t i o n  pe ri od can be handl ed by ex i s t i ng fac i l i t i e s .  

4 . 1 . 5 . 3  Emp l oyment a nd Econom i cs 

Approxi mate l y  125 to 175 peop l e wi l l  be req u i red to b u i l d  the l i ne ( E R , 
Vo l .  3 - - p .  91) . An  add i t i ona l  290 wor kers  wi l l  be needed to construct the 
converte r fac i l i t i e s , a l though probab l y  no more than ha l f  that n umber wou l d be 
emp l oyed at any one t i me ( E R , Vol . 1-- p .  55 ) .  Becau s e  o f  the spec i a l s ki l l s  
and exper i e nce needed , a s ubco ntractor and wor kers  from · the outs i de a rea  wou l d 
ma ke up the maj o r i ty o f  the construct i on wor k  force . A recent  s urvey o f  



4-29  

tra n sm i s s i on l i ne c o n s truct i o n  wor kers  found  that l oc a l  workers were  more  
l i ke l y  to be  h i red for  c l ea r i ng the r i g ht-o f-way than  for  other p roject  tas ks 
( Ga l e 1982 ) . I n  the  case  o f  the  pro p o s ed l i ne , howeve r ,  most  o f  the  c l ear i ng 
wi l l  b e  done by the  pr i vate t i mb e r  compan i e s who own most o f  the  l and a l ong  
the  P roposed Route ; thus , few new worke rs are l i ke l y  to  b e  h i red even  for th i s  
act i v i ty .  Even  i f  up to 50  l i ne workers we re h i red l oc a l l y ,  i mproveme nt i n  
the l oc a l  emp l oyment  s i tuat i o n  wou l d  be  i n s i gn i f i ca n t .  Acco rd i ng to o n e  
forester o f  I nternati o n a l  Paper Company , c l e ar i ng wi l l  requ i re c rews o f  abo ut 
10  workers per m i l e . T h e s e  c rews wou l d  be  take n  off other company c l ear i ng  
operat i o n s , t h u s  s l i ght l y  affect i ng company c l ear i ng p l ans  ( Sawyer 1982 ) . 

Because  n o n l oca l  wor kers  w i l l  be  b rought  i n  to  c o n struct the  c onverter 
stat i o n  and the  l i ne ,  s ome s hort- term , sma l l i nc reas e s  wi l l  occur i n  l oc a l  
taxe s and  i n  s a l e s  o f  l oc a l  comme rc i a l operat i o n s  ( e . g . , l odg i ng fac i l i t i e s , 
restaurants , food mar kets , and  e nterta i nment ) . I f  the  i ncomi ng , noncommuti ng 
wo r kers  spent  about  40% o f  the i r  pay l oc a l l y  ( G a l e 1982 ) , t h i s  s l i ght pos i t i ve 
i mpact wou l d  most  l i ke l y  be fe l t  i n  S t .  J o h n s b u ry and L i tt l eton , the  maj o r  
commerc i al c enters i n  the  are a .  

Cou nterba l anc i ng t h e s e  pos i t i ve aspects o f  t h e  i ncomi ng wor k force wo u l d  
b e  the  prob l em o f  compet i t i on wi t h  tou r i sts  for l odg i ng fac i l i t i e s .  The  
Mounta i n Wes t  s tudy fo und  that for every 100 non l o c a l  workers  o n  a tra n s ­
mi s s i o n 1 i ne c o n s truct i o n  proj ect , appro x i mate l y  1 7 0  peop l e  moved i nto the 
area ( G a l e ,  1982 ) . As s um i ng  c o n s e rv at i ve l y  that t h i s  rat i o wou l d be the  case  
for the  ent i re per i od o f  the  project , then  b etwee n  about  80 to  290 new  peop l e 
( 50 to 170 o f  wh i c h  wo u l d  be  p roject  wor kers ) wou l d  res i de temporari l y  i n  the  
area fo r s ome part  o f  the  2 . 5-year c o nstruct i o n  schedu l e .  

As s um i ng that 50% o f  the  wor k  force  n! i gh t  u s e  l oc a l  temporary l odg i ng 
fac i l i t i es , the n umber o f  rooms avai l ab l e  for tou ri sts  m i ght  be reduced by 
about  25-85 rooms . S i nce  these  fac i l i t i e s are near l y  f i l l ed to  capac i ty i n  
s umme r ,  fa l l , and s c h o o l  v ac at i o n s , t h i s  demand wou l d  c o n f l i ct wi th  tour i sm i n  
the are a .  I nc ome to  l oc a l  e s tab l i s hments wou l d  rema i n  u nc hanged , a l though  a 
reputat i o n  for c rowdi ng  and  d i ffi c u l ty i n  obta i n i ng l odg i ng reservat i o n s  over  
the  f i ve years o f  the  project  co u l d  negat i v e l y  affect  the  tour i s t  demand  
tempora r i l y  after the  project  was  c omp l eted .  

T i mber l and u s ed f o r  t h e  r i ght- of-way w i  1 1  acqu i re a h i gher  prope rty 
v a l ue . Thus , reve n ue from property taxes o n  th i s  l and wi l l  i ncrease . U s i ng 
c urrent town tax rate s , i t  i s  e s t i mated that the  total  pote nt i a l  i nc reme nt i n  
taxes p a i d  to  a l l towns a l o ng the route wi l l  be  betwe e n  $419 , 00 0  and $617 , 00 0  
per  year ( ER ,  V o l . 3 - - Exh i b i t  3 - 32 ) . 

Compati b i l i ty betwe e n  town tax rates  and the tax rates  the  uti l i ty i s  
wi l l i ng to  u s e  i s  now the  s ub j e ct of  a court case  i n  New H amp s h i re ( Co o s  
County D emoc rat 1981 ; J e n n i ngs 1982 ) . The  re s u l ts o f  th i s  case  may c l ar i fy 
whether  a uti l i ty i s  s ubject  to the  tax rates  l ev i ed by each  New Hamps h i re 
town a l o n g  a transm i s s i o n l i ne route . I n  Ve rmo nt , the  App l i cant  i s  s ub j ec t  to 
the  a s s e s sments  made by town 1 i sters and to  the tax rates o f  each  town . 
I nformat i on o n  the  v a l ue  o f  structures ( us ua l l y  c o n structi o n  c o s t s ) wi l l  be  
prov i ded by  the  App l i cant  to the  State P u b l i c  Uti l i t i e s  Board .  I n  the  p as t , 
the  App l i cant  has  dep re c i ated th i s  v a l ue by 20% as  s oo n  as a l i ne i s  b u i l t , 
and no  further  deprec i at i o n  occurs  over  the  l i fe o f  the  p ro j e c t .  The  S tate 
P ub l i c  Ut i l i t i es Board prov i de s  the towns  wi t h  the v a l ues  s ubmi tted by the 
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App l i cant ; the  town then  a s s e s s e s  these  v a l ues  at fa i r  market v a l ue  accord i ng  
to i ts rate s ( Vt .  E l ec .  Tra n s . Co .  I nc .  and  N .  E n g l . Tra n s . Corp .  1983 - - pp .  17 
and 24 ) .  Thus , Ve rmont town s wi l l  rece i ve added tax reve nues  accord i ng  to 
t he i r tax rate s . 

F i na l l y ,  l andowners  whose  p rope rty i s  cro s s e d  by the  l i ne may req uest  
easements  i n  the  a s s e s s e d  v a l ue o f  t he i r  prope rty ( see  a l s o  Sect i o n 4 . 1 . 5 . 4 ) .  
A l oc a l  New Hamps h i re app ra i s e r  for tax a s s e s sment has  e s t i mated that the 
v a l ue o f  a re s i de n t i a l  l ot c ro s s e d  by the l i ne co u l d  drop 20% ( Wh i te ,  M .  
[ V o l . 4 ] , I n  N . H .  B u l k Powe r Supp l y  S i te Eva l . Comm . a n d  Pub l . Ut i l .  Comm . 
1981- 1982 )

-
. The propo s e d  l i ne wi l l  c ro s s  some l and that i s  c u rre n t l y  re s i ­

de nt i a l  i n  Ve rmo nt and  New Hamps h i re .  A l though  a n  e s t i mate o f  the drop i n  
prope rty tax reve nue  re s u l t i ng from easements  granted c a n not b e  made , s ome 
drop may o c c u r .  It i s  u nc l ear i f  re s i dents  whose  l a nd i s  adjacent to the 
r i ght-o f-way wo u l d  a l s o  a s k for and be gra nted l owe r a s s e s sment v a l ues  o r  
easeme nts . Howeve r ,  t h e s e  pote nt i a l  decre a s e s  i n  tax rev e n u e s  t o  t h e  town s 
wi l l  be  o f f s et by the i nc re a s e  i n  a s s e s sed  v a l ue  o f  the  l a nd for the r i ght­
o f-way , termi n a l , e l ectrode , and  feeder l i ne .  

Some o f  the  l and a l o n g  the  Proposed  Route i s  a l ready o r  i s  p l anned  for 
s ubd i v i s i o n and  re s i de nt i a l  deve l opme n t .  T h e  pre s e nce  o f  t h e  l i ne  may s l ow o r  
s top the s e  p l a n s  and  thus  reduce i ncome . I t  i s  po s s i b l e  that i nvesto rs i n  
deve l opment of  the s e  s i te s  wo u l d  be  more d i f f i c u l t  to f i nd and l ot s ubd i v i s i o n 
and  acce s s  route p l ann i ng co u l d  be  more comp l i c ated ( Bart l e ,  R .  [ Vo l . 5 ] , I n  
N . H . B u l k Powe r Supp l y  S i te Eva l . Comm . and P ub l i c  Ut i l . Comm . 1981- 1982 )-:--­
These  factors wo u l d  a l s o  l owe r the p ro j ected tax p ayme nts from the l i ne .  
A l though  towns  are probab l y  not b udge t i ng  now o n  the bas i s  o f  expected reve nues  
from future dev e l opme n t , they do  take  i nto acco u n t  the  future o f  the i r  tax 
base  when ma k i ng  l o ng-term p l ans , s u c h  as  l arge cap i ta l  i n vestme nts . 

The  pres i de n t  o f  a L i tt l eton  s av i ngs  ban k s tated that h i s  b a n k  had 
wi tne s s e d  drop s i n  mo rtgage v a l ue  o f  homes a l ong  tra n s m i s s i o n l i ne s . Con ­
struct i o n p l ans  o n  s ome l ots  wi th i n  the  ri ght-o f-way o r  wi th the  propo sed  l i ne  
i n  the i r  v i ews hed  have  a l ready been  h a l ted . A repre s e ntat i ve o f  two orga n i za­
t i o n s  o f  l oc a l  comme rc i a l  ope rat i o n s , the Wh i te Mounta i n  Reg i o n  As soc i at i o n  
and the L i tt l eton  I ndustr i a l  Deve l opme nt Corporat i o n , a l s o  expre s s e d  concern  
that the  l i ne wo u l d  reduce the  tax base  wh i c h i s  s o  depe ndent  o n  tou ri sm  and 
ret i rees mov i ng to the area ( N . H .  B u l k Power Supp l y  S i te Eva l . Comm . and P ub l . 
U t i l .  Comm .  1981- 1982 ) .  

4 . 1 . 5 . 4 Ho u s i ng  

For  the  Ve rmo nt  port i o n  o f  the l i ne , there are  n i ne year- ro und  homes  and  
one  s ea s o n a l  home  or  camp w i th i n  0 . 4  km  ( 0 . 2 5  m i ) o f  the  pos s i b l e  tra n s m i s s i o n 
l i ne  route s ; n i ne year- ro u nd and e i ght s e a s o n a l  homes betwee n  0 . 4  and 0 . 8  km 
( 0 . 25- 0 . 5 m i ) away ; and seven  year- round and  20 s e a s o n a l  homes between  0 . 8 and 
1 . 6 km ( 0 . 5- 1 . 0 rn i )  away ( E R ,  Vo l . 3 - - p .  113- 114 ) .  There are a l s o an  add i t i o n a l  
3 3  year- round homes i n  t h e  town o f  Concord between  0 . 4  a n d  1 . 6 k rn  ( 0 . 25  a n d  
1 rn i ) away , a n d  an  addi t i o n a l  3 8  s e a s o n a  1 camps between  3 0 0  rn ( 1000 ft ) a n d  
1 . 6 k rn  ( 1  rn i ) away ( E R ,  Vo l .  3 - - p .  113- 114 ) . O f  these , o n e  s e a s o n a l  horne i s  
about 30  rn ( 9 5  ft ) from the r i ght-o f-way ( i n  the  town o f  Wate rford ) ;  o ne  
h unt i ng  camp i s  90  rn ( 300  ft )  away ; and f i ve permane nt re s i dences  and s i x  
s ea s o n a l  res i dences  o r  hun t i ng  camp s are betwee n  300 to 1000 rn ( 1000 to 3000 f t )  
away ( K l under  1983 a ) .  A l ong  the New Hamps h i re port i o n o f  the  l i n e ,  t h e re a re 
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at l east  three and  pos s i b l y  fou r  permanent res i dences  l es s  than  300  m ( 1000 ft)  
from the  ce nte r l i ne ;  s e v e n  between  300  to  475  m ( 1 , 000  to 15 , 000  ft ) away ; 
e i g ht betwe e n  475 to  650  m ( 1500 to  2000 ft)  away ; and  two betwe e n  6 5 0  to  
800 m ( 2000 to 2500 ft ) away (Vt .  E l ec .  Tran s .  Co .  I nc .  and N .  E n g l . Tran s .  
Corp . - - p .  2 5 ) . Addi t i o na l l y ,  one  New Hamps h i re re s i dence  l i e s  wi th i n 150 m 
( 500  ft)  of  the  feeder route , and 12 others  are betwee n  150 to 300  m ( 500  to 
1000  ft ) away ( V t .  E l ec .  Trans . C o .  I nc .  and N. Eng l . Tra n s . Corp . - - Ex h i b i t  7 ,  
Attac hment D ,  p .  1 ) . 

The  P roposed  Route w i l l  cross  n o  l and that i s  c urre n t l y  u se d  for res i ­
dent i a l  p urpo s e s  ( ER ,  Vo l . 3- - p .  18 and Exh i b i t  3- 7 ) .  Howeve r ,  segme nts  i n  
Norton , Concord , Wate rford , L i tt l eton , L i b s o n , and Lyman are zoned  for rura l  
re s i de nt i a l  u s e  ( E R ,  V o l . 3 - - Exh i b i t  3- 9 ;  V ETCO comments , Exh i b i t  7 ,  Attach­
ment D ,  p .  1 ) ) .  The  presence  o f  the transmi s s i on l i ne may reduce the  l i ke l i ­
hood that new homes wi l l  b e  b u i l t  i n  these  s e gment s . A n umber o f  homes near  
the l i ne--part i c u l ar l y i n  the  s egments through  Conco rd--wi l l  have  the propos ed 
l i n e i n  the i r v i ews hed .  T h i s s i tuat i o n  may detract from the  attract i ve n e s s  of  
these  homes  to  c urre nt owners . 

The e ffec t  o n  the  s a l e v a l ue o f  h o u s e s  and p rope rty i n  p rox i m i ty to o r  
v i s i b i l i ty o f  a transm i s s i on l i ne h a s  b e e n  stud i ed i n  u rban , s ub urban , and 
rura l s etti ngs . Some stud i es have i de nt i f i ed no l o ng- te rm e ffects , f i n d i ng  
that  the  mar ke t  i s  deep e n o ug h  s o  that s ome b uyers wi l l  pay a pr ice  for  l and 
and/or hous i ng i n  c l o s e  p rox i m i ty to a l i ne that i s  c omparab l e  to  pr i ces  for  
s i m i l a r p rope rt i e s  at s ome d i s tance  from a l i ne .  After a l i n e  i s  b u i l t ,  
b uyers w i l l  pay a sa l e  va l ue p r i ce that i s  s i m i l ar to  the  v a l ue pr i o r  to  the  
ex i s te nce o f  the  l i n e  ( Ki n nard and Step h e n s  1965 ; V redenburgh  1974 , 1982 ) . 
Other stud i e s  have s h own that a drop i n  s e l l i ng p r i c e s  o f  betwe e n  16% and 29% 
occ urred i n  prope rt i e s  o n  the l i ne , wi th  the  sma l l e s t  propert i es  expe ri e nc i ng 
the  greates t drop i n  s e l l i ng pr i c e s . Decreases  i n  s e l l i ng pr i ces  taper  o f f  
w i t h  l arge r l ot s i ze and  wi th  greater d i stance  from the  l i ne ,  regard l e s s  o f  
t h e  s i ze o f  t h e  l i ne ( Ke l l ough  1980 ) . Lega l l y , t h e  v i s ua l  i mpact o f  the  l i nes  
can  a l s o  be  cons i dered i n  damage payments to  l andowne rs ( Texas P owe r and  
L i ght Co .  vs . J o n e s , 1927 ; O h i o P u b l i c  Serv i ce Co . vs . Dehr i ng , 1929 ; and H i c ks 
vs . Un i ted States , 1959 [ as c i ted i n  Ke l l ough  1980 ] ) .  

The  scen i c  v i ew from the homes wi th i n the s tudy area i s  a n  i mportant 
s e l l i ng  p o i nt , as i nd i cated i n  many o f  the rea l  e s tate ads i n  l oc a l  p apers 
( s ee , e . g . , The C o u r i e r  1982 ) .  As a re s u l t ,  a n umber o f  re s i dents  and  rea l tors  
o f  property a l ong  an  a l ternati ve route have  exp res sed  fears  that hou s i ng 
va l ues  wo u l d  drop w i th the  c o n s truct i on o f  the  l i ne  ( N . H. Bu l k  Power Supp l y  
S i te Eva l . Comm.  a n d  P ub l i c  Ut i l . C omm . 1981- 1982 ; McMahon  1982 ; W i nn  1982 ; 
G l i dden  1982 ) . Others who own property wi th i n  the  s tudy area have p os tponed  
the i r  own  b u i l di ng  p l ans  o r  w i thdrawn o ffers because  o f  the p roposed  l i ne 
( Bag l ey 1982 ; McMahon  1982 ) .  

The  maj o r i ty o f  e v i dence o n  e ffects o f  transm i s s i on l i n e s  o n  p rope rty and  
hous i ng v a l ues  i s  that  i n  the l ong  te rm , n o  e ffect occurs . The  except i o n s  
seem to o c c u r  u nder two cond i t i o n s  i n  t h e  s hort te rm : ( 1 )  s a l e s  dur i ng  p l an­
n i ng o r  c o n s truct i o n  o r  s oo n  a fte r the l i ne  i s  b u i l t  o f  p ropert i e s  s ubd i v i de d  
before t h e  l i ne  was p ropo sed ; a n d  ( 2 )  s a l e s  or  cons truct i o n  i n  proc e s s  that 
are s l owed or  cance l l ed whe n  the l i ne i s  p roposed . A l though  n e i ther  o f  the s e  
except i ons  may reduce l ong-term sa l e s v a l ues , they may be c o s t l y  t o  deve l opers 
for a s ho rt t i me .  Add i ti o na l l y , there may be  s ome re s i dent i a l  p rope rty owners  
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a 1 ong  the  P roposed Route who fee 1 that the presence o f  the 1 i ne o n  the i r  
prope rty o r  v i s i b l e  from the i r re s i de nces  red uces  the q u a l i ty o f  the rura l , 
u nd i s tu rbed  sett i ng  they va l ue .  Th i s  fee l i ng wo u l d not  be  re f l ected i n  a 
reduced s a l es  va l ue  o f  the l and , a l though  some p ropert i e s  m i ght  go up fo r s a l e 
sooner  than p l anned .  

The  sma l l s i ze o f  the c o n s truct i o n  wo rk force wi l l  have  l i ttl e i mpact o n  
t h e  year- ro und  hou s i ng s upp l y  i n  t h e  are a .  Some compet i t i o n wi th  to u r i sts  for 
l odg i ng fac i l i t i e s wi l l  occ u r  because  o f  the over l ap o f  the c o n s truct i o n  
sc hedu l e  wi th h i gh tour i s t  seasons , b u t  th i s  i mpact wou l d  b e  tempo rary ( see  
a l so  Sect i o n 4 . 1 . 5 . 3 ) .  C o n s truct i o n  wo rkers on  other transm i s s i o n l i n e s  have  
been  f l ex i b l e  i n  the i r  ho u s i ng cho i ce s , wh i c h have  i nc l uded rec reat i o na l  
ve h i c l e s , trai l e rs , and  mote l rooms , as we l l  a s  s i ng l e - fam i l y  h o us e s . They 
have a l so  tended to re s i de i n  l arger pop u l at i o n centers  near l i ne  routes  wi th  
more ame n i t i e s , even  though  commu t i ng  d i stances  to the c o n s truct i o n  may be 
32  km (20 m i ) or  more (Ga l e 1982 ) .  T h u s , i t  i s  expected that mo s t  n o n l oca l  
wo rkers  wo u l d  re s i de i n  the  temporary l odg i ng fac i l i t i e s ava i l ab l e  near  the 
southern  part o f  the propo sed  route wi th 1 i tt l e  i mpact o n  l oc a l  hou s i ng .  

4 . 1 . 5 . 5 Transportat i on 

D i rect  transpo rtctt i o n i mpacts wi l l  be  l i m i ted pr i mari l y  to the pe r i od o f  
cons truc t i o n  a n d  wi l l  be  m i nor .  Some s l i ght i nterference wi th l oc a l  and 
tour i s t  tra ff i c  o n  the  ro utes  used by cons truct i o n- re l ated truc ks  m i ght occ u r , 
a l ong  wi th  a s l i ght i nc rease  i n  n o i se  and  fug i t i ve d u s t .  

T h e  c o n struct i o n a n d  mai ntenance  acti v i t i e s may a l so  affect t h e  cond i t i o n  
of  the  l ogg i ng roads . I f  these  roads were u sed  i n  the sp r i ng ( " mud  seas o n " ) ,  
c o n s i derab l e dete r i orat i o n c o u l d  occ u r .  Mud , howe ve r ,  may a l so  make the roads 
d i f f i c u l t  to u s e  dur i ng th i s  seas o n , thus l i m i t i ng the use of  these roads 
du r i ng the c o n struct i on peri o d .  

T h e  i nd i rect i mpact o f  v i ews from the roads wi l l  be greater than d i rect  
i mpacts . Trave l l e rs o n  some o f  the ro utes  wi l l  be  ab l e  to  v i ew the l i ne and 
i ts c o n struct i o n ( s ee Sect i o n 4 . 1 . 6 ) . 

4 . 1 . 5 . 6  P ub l i c  Concerns  

D i sc u s s i on and co ntrove rsy about  the propo sed  l i ne has  a l ready occ urred 
i n  pub l i c  hear i ngs  o n  the project and  i n  l oc a l  town meet i ngs . A recent  s u rvey 
o f  re s i dents  near s u c h  p roj ects found  that " . . .  the manner  i n  wh i c h r i ght- o f-way 
ac qu i s i t i o n negot i at i on s  are hand l ed can  s i gn i f i cant l y  affect  re s i dents ' 
percept i o n o f  the e nt i re project"  ( Ga l e  1982 ) .  Depe n d i ng o n  tec h n i q u e s  u s ed 
to acq u i re the r i ght-o f-way , l oc a l  re s i dents may be more re s i s tant  to the 
project  and  more o rgan i zed i n  the i r  oppo s i t i o n .  

I n  the case  o f  a we l l - p u b l i c i zed transm i s s i o n l i ne project i n  M i nnesota 
dur i ng  the l ate 1970 s , a very act i ve organ i zat i o n  of farmers opposed the 
project at severa l  po i nts , de l ay i ng c o n struc t i on  of  the l i ne . Oppo s i t i o n 
c o n t i nued  through  c i v i l d i sobed i e nce- - res u l t i ng i n  vanda l i sm and  c reati o n  o f  
o b s tac l e s t o  cons truct i o n acti v i t i e s  ( Casper and We l l stone  1981 ; Gatche l 
e t  a 1 .  1981 ) . Howeve r ,  i n  areas where no p rotest  o c c u rred , vanda 1 i sm was 
nonex i s tent  (McCo n n o n  1982 ) . I n  add i t i o n , i t  has been  hypothe s i  zed that  
hea l th symptoms reported by  peop l e l i v i ng a l o n g  the co ntrovers i a l l i ne may be  
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due to  stre s s  from the i r  u n s ucces s f u l  oppo s i t i o n to a nd prote s t  o f  the  l i ne 1 s  
construct i o n  (Gatc he l e t  a l . 1981 ) ( see  a l so  Sect i o n  4 . 1 . 8 ) .  Because  of  the  
act i ve oppo s i t i o n to the l i ne i n  New H amps h i re and  the  s i gn i f i cant  l ev e l  of  
adve rse  p u b l i c  op i n i o n regard i ng hea l th ef fects , s i m i l ar i mpacts c o u l d  o c c u r .  

4 . 1 . 6 V i s u a l  Reso urces  

4 . 1 . 6 . 1  V i s u a l  I mpact Ana l ys i s  Cr i te r i a 

O ne objecti ve  i n  transm i s s i o n l i ne p l aceme nt i s  to p l an ,  de s i gn ,  and  
co nstruct a l i ne that wi l l  be  i n  v i s u a l  harmo ny o r  at l east  be  s ubordi nate to  
the  s u rro u ndi ng l andscape ( U . S . For .  Serv . 1975 ) .  V i s u a l  a n a l y s i s  i s  bas i c a l l y  
a two- step pro c e s s  o f  exami n i ng the  v i s u a l  res o urces a l ong  a propo s ed corri dor 
and  then exam i n i ng the  v i s u a l  aspects of  the  actua l trans m i s s i o n l i ne  a l i gnment 
and  tower p l aceme nt wi t h i n  that corri dor . The a s s e s sme nt i n  th i s  document 
re l ate s p r i mari l y  to the  v i s u a l  res o u rces  o f  the  s tudy area i n  genera l  as  we l l  
as  the  P roposed Route . 

F o u r  v i s u a l  e l ements c ompete for domi nance  i n  a l andscape . T h e s e  e l ements 
are : ( 1 )  form , ( 2 )  l i ne , ( 3 )  co l o r ,  a nd ( 4 )  textu re ( U . S . For .  Serv . 1973 ) .  
T h e s e  four  facto rs exert d i ffe r i ng degre e s  o f  v i s u a l  i n f l u e nce , power , and 
dom i nance  ( U . S . F o r .  Serv . 1975 ) .  For  examp l e ,  the  form o f  trans m i s s i o n  l i ne 
structure s  i s  u s u a l l y  geometri c ,  forcefu l ,  and  l arge . Second l y ,  the  transm i s ­
s i o n l i ne ri ght- of-way genera l l y  has  a l i near  i mpact d u e  to c l e ared vegetat i o n  
and stra i ght  d i stance o f  the  l i ne .  T h i rd ,  depend i ng o n  l i ght i ng cond i t i o ns , 
season  o f  the  year , and co l o r of  the  materi a l s that the  towe rs and  conductors  
are cons tructed o f ,  transm i s s i o n l i ne s  and towe rs may o r  may not  be  h i gh l y  
v i s i b l e  aga i n s t  the  natura l  b ac kgro u nd . F i na l l y ,  natura l  l ands cape textu res 
can  rare l y  be matc hed  by ut i l i ty structure s .  

For  a n  abovegro u nd transmi s s i o n l i ne ,  i t  i s  i mportant to ana l yze  the  
s u rro u nd i ng  topograp hy , ve getat i o n , and a ny u n i que  features  l ocated wi t h i n  the  
c o rri do r  ( U . S . For .  Serv .  197 5 ) . W h i l e  e v a l uat i ng the  v i s ua l  reso urc e s  a l o ng 
the  P roposed  Ro ute , a n umbe r  of  i mp o rtant facto rs we re c o n s i dere d  i nc l ud i ng :  
( 1 )  expected i mage by the  v i ewer , ( 2 )  i mportance  o f  retent i on o f  the  characte� 
of  the are a , ( 3 )  v antage p o i nt of  v i ewer , ( 4 )  d u rat i o n  o f  the  v i ew ,  ( 5 )  n umber 
of  v i ewers , and  ( 6 )  v i ewi ng  d i stance . 

4 . 1 . 6 . 2  V i s u a l  I mpacts A l ong  the  Proposed  Route  

The v i s u a l  i mpacts a l o n g  the Proposed  Route a re refere nced by l ettered 
s e gme n ts that correspond to the v i s u a l  re s o u rce  segme n ts des c r i bed  i n  Sec­
t i o n  3 . 6  and  i n  F i gure 2 . 3 .  Detai l ed mapp i ng of  t h e s e  v i s u a l  re s o urces  can  be 
found i n  the  E R  ( V o l . 2- - Exh i b i t  2 -25 , Sheet 5 ;  Vo l . 3 --Appendi c e s , Map s 
V- 1/V- 8 ) . The  fo l l owi ng i mpacts are ana l yzed i n  terms of  permanent  v i s u a l  
effects  due  t o  the  c o n struct i o n  a n d  operat i o n of  t h e  tra n sm i s s i o n l i ne .  
Temporary v i s u a l  i mpacts dur i ng the c o nstruc t i o n  phase  wi l l  bas i ca l l y  c o n s i s t 
of  an  occas i o n a l  o b s e rvance  o f  c o ns truct i o n  person n e l and  e q u i pment and  the  
actua l  stri ng i ng of  co nductors acro s s  the roadways and  r i ver  v a l l ey are a s . 

Segment A .  The  p roposed  l i ne wi l l  cross  State Ro ute 1 14 wh i c h  has  an  
annua l  average da i l y traff i c  ( ADT ) of  6 2 0  v eh i c l e s . T h i s  route  has  been  
de s i g nated as a s c en i c  road o n  the  Northeast  D e v e l opment Assoc i at i o n  to u r  
gu i de map . An adverse v i s u a l  i mpact wi l l  o c c u r  whe re t h e  transm i s s i o n l i ne i s  
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v i s i b l e  to eastbo u nd tra f f i c from d i s tances  o f  1 . 6 to 4 . 8 km ( 1  to 3 m i ) as  
the  l i ne descends  from the edge o f  Ave r i l l  Mo unta i n  towards the h i ghway . 
However , the l i ne w i l l  c r o s s  the h i g hway at a r i ght  ang l e and wi l l  be  s c reened 
wi th adjacent p l ant i ng and ex i s t i ng  ground cove r , the reby l e s s e n i ng the v i s ua l  
i mpac t .  

Segme nt B .  I n  the fore s ted areas o f  Segme nt B ,  the l i ne  wi l l  be  v i s i b l e  
to occa s i o n a l  recreat i o n i sts  i n  the Y e l l ow Bogs  a n d  Lewi s Pond  areas and  to 
any l oggers i n v o l ved  i n  t i mber- cutt i ng act i v i t i es .  T h i s area cannot  be  v i ewed 
from any maj o r  sett l ement , deve l oped rec reat i o n s i te ,  or transpo rtat i o n co rri dor , 
thereby reduc i ng v i s u a l  i mpac ts . The  corr idor  wi l l  traverse the proposed 
Gore- Sab l e-Monadno c k  W i l dern e s s  Area ( see Sect i o n 4 . 1 . 2 . 7 ) .  

Segme nt C .  I n  Segment C ,  the l i ne  wi l l  c ro s s  State Ro ute 1 0 5 , wh i c h has 
an ave rage ADT of 740 ve h i c l e s .  Th i s  route has been  de s i gnated as a s ce n i c  
road i n  the N o rtheast Deve l opme nt Assoc i at i o n  to ur  gu i de map . A n  adve rse 
v i s u a l  i mpac t wi l l  o c c u r  where the  tra n sm i s s i o n l i ne i s  v i s i b l e  to eastbound  
ve h i c l e s ,  at  We n l oc k  c ro s s i ng app ro x i mate l y  5 . 6 km  ( 3 . 5 m i ) from the propo sed 
l i ne and  from s ub sequent  vantage po i nts  a l o n g  the h i g hway l oo k i ng  east  towa rds 
the Pota s h  Mo unta i n Range . There w i l l  a l s o  be  a l o ng - d i stance v i ew from State 
Ro ute 105 from about  16- km ( 10-mi ) away l oo k i ng towa rds a v i ewshed area a l o n g  
t h e  s o u t h  s l ope s o f  t h e  footh i l l s  o f  B l ac k  Mo unta i n .  A r i g ht- ang l e  c ro s s i ng 
s c t'eened a l o ng the h i ghway wi l l  reduce the expo s u re o f  the  l i ne c ro s s i ng the 
h i g hway . The N u l hegan R i ver wi l l  be  cro s s ed i n  the  same v i c i n i ty as  State 
Ro ute 105 . V i s ua l  i mpact to parti c i pants i n  r i ve r  tour i ng ( e . g . , canoe i ng )  
wi l l  a l s o b e  m i n i ma l  because  o f  vegetat i ve s c ree n i ng o n  both  s i de s  o f  the  
t i  ver  ba n k .  

Segme nts D and  E .  I n  Se gme nts D and  E ,  the proposed l i ne wi l l  extend  
through  the  F re nc h , We st , and  Seneca Mo unta i n  reg i o n  and the F e rd i nand Bog  
area . T h i s  area i s  used  for fore s try and i s  o n l y  acce s s i b l e  by paper company 
roads . I t  cannot  be  v i ewed from any maj o r  sett l ement , dev e l oped rec reat i o n 
s i te ,  o r  tra nsportat i o n corri do r ,  and  v i s u a l  i mpacts are expected to be  m i n i ma l . 
T he c o r r i d o r  wi l l  beg i n  to trave rse the East-West Mounta i n s W i l de rne s s  Area 
( s ee Sect i o n  4 . 1 . 2 . 7 ) .  

Segme n t  F .  I n  Segment F ,  the transm i s s i o n l i ne wi l l  c ro s s  t h e  G ranby­
G u i l d h a l l H i g hway ( ADT  40 ve h i c l e s ) . Howeve r ,  the l i ne w i l l  c ro s s  t he h i g hway 
a t  a t i ght  a n g l e ,  thereby reduc i ng expo s u re . T here wi l l  be an  adverse v i s u a l  
i mpact  where t h e  transm i s s i o n l i ne  i s  v i s i b l e  a l ong  t h e  road from G a l l up M i l l s  
t o  G r a n by . T h i s  road , w i th a n  a n n ua l ADT o f  40 ve h i c l e s ,  has  been  des i gnated 
as  a s c e n i c  route i n  the Northeast Deve l opme nt A s s oc i at i o n  to u r  g u i de map .  
E us t lJ u u r l ci  t ra f f i c  may not i ce the  transm i s s i o n l i ne o n  the  s l oped mounta i n 
a re a s  a s  t h e l i n e descends  f rom the h i l l s  s o u t h  of  Granby to Rogers  B ro o k  and 
S u 1 to r  B ro o k , approx i mate l y  4 . 8 km (3 m i ) away . There wi l l  a l so  be some 
l G i l L; - r a n q e  v i ews ( g reater than 5 km ) i nto the  v i ewshed from the V i ctory Bog 
t1a s i r ; J r e a . I n  Segment  F ,  the  l i ne w i l l  beg i n to traverse the Umpi re- T emp l e  
\1 i ! (J f • r' l r t' s s  A re a  ( s ee S e c t i o n 4 . 1 . 2 . 7 )  . 

. ��_2�<� ���:. __ 0 ·  A t  t h E' beg i n n i ng o f  Segme nt G ,  the transm i s s i o n l i ne  wi l l  be  
v r s r t ' P  u 1: 1 y to  t t1 o s e  i 1 1 the l og\:j i ng i nd u s try and  an occas i o n a l  rec reat i o n i s t .  
··J t i 1 v  t d F ' Hl l ! l CJ t i l r o u �� h  t h e  Carr  B ro o k  Va l l ey area a n d  c ro s s i ng U . S .  Route 2 
( 1-d; !  2 - i ' ' ' 'J P tl l C l e s ) ,  t t1 e  l i n e may be v i s i b l e  by eastb o u n d  traff i c  fo r 1 to 

' , f ! • r  ( ' > ,  t ( . 1 . 6 m i ) .  T h i s  t'oute  has been  d e s i gnated as  a sce n i c  road o n  
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t h e  N o rtheast Dev e l opme nt A s s oc i at i o n  t o u r  gu i de map . A r i ght- ang l e c ros s i ng 
at U . S .  Route 2 i n  the  area o f  O regon  Road wi l l  reduce the i mp ac t .  

Segme nt H .  I n  Segme nt  H ,  the  transmi s s i o n l i ne wi l l  b e  v i s i b l e i n  the 
Carr B ro o k  Bas i n  to peop l e l i v i ng a l ong O regon  Road f ac i ng wes t .  The  l i ne 
wi l l  a l so  c ro s s  a rai l road l i ne that hand l e s  o n l y  fre i ght and no  p a s s e nger 
s e rv i ce .  I mpact from the l i ne c ro s s i ng  Leonard H i l l  Road wi l l  be  m i n i m i zed by 
a r i ght- ang l e c ros s i ng and ex i s t i ng vegetat i o n .  The p roposed  l i ne  may c re ate 
v i s u a l  p ro b l ems toward the s o utheast , where the l i ne  paral l e l s  the ex i s t i ng  
115- kV and  46- kV l i ne s , and a l ong the I nterstate 9 3  corri dor  ( c urrent l y under  
c o n struct i o n )  for  n o rthbound  motori sts  and  moto r i sts  trave l i n g  a l ong  
New Hamps h i re Route  135 . However , i f  the l i ne s  are p l aced to the n o rthwe st  o f  
t h e  v i ews hed  area , they wi l l  be  conce a l ed from v i ew .  T h e  f i n a l  few m i l es o f  
t h e  l i ne wi l l  be  l ocated adj acent  t o  an  e x i s t i ng  powe r l i ne c o rr i dor  and , 
there fore , wi l l  not add s i gn i f i cant l y to the ex i s t i ng  man-made i ntrus i on i n  
the  v i ewshed a l o n g  Moore Reservo i r . 

Segme nt I .  I n  Segment I ,  the propo sed  transmi s s i o n l i ne wi l l  c ro s s  the 
C o n nec t i cut  R i ver  be l ow Moore Dam and  extend a s h o rt d i s tance  ( genera l l y  
paral l e l t o  exi st i ng  115- kV and 230- kV l i ne s )  t o  the propo sed  term i na l  l oc ati o n  
near Comerford Dam i n  New H amps h i re .  A n  adverse v i s u a l  i mpact wi l l  occur  
where the l i ne i s  v i s i b l e at  the Moore  Re s e rvo i r  cro s s i ng ,  State Ro ute 18/13 5 ,  
Foster  H i l l  Road , and aga i n c ro s s i ng State Route 135 . Structures a nd c o nductors 
wi l l  be  v i s i b l e as  we l l  as  c l eared r i ght- o f-way . T h e s e  i mpacts wi l l  be  add i ­
t i o n a l  t o  para l l e l , ex i s t i ng transmi s s i on l i ne .  At the p roposed  te rm i n a l  
l oc ati o n , t h e  s i te wi l l  b e  c l eared of  vegetati o n , graded , covered wi th grave l , 
and fenced .  Structures wi th i n  the term i na l  l oc ati o n  wi l l  i nc l ude a b u i l d i ng 
and swi tc hyard e q u i pment . Because  the  term i n a l  i s  o n  N EPC0 1 s l and and o n l y  
v i s i b l e from N E PC0 1 s  pr i vate acce s s  road o r  from d i stances  greater than 1 . 6 km 
( 1  m i ) ,  v i s u a l  i mpacts wi l l  be sma l l .  Becau s e  there i s  an exi s t i ng  s ubstat i o n  
and transmi s s i on l i ne s  l ocated a t  the Comerford Dam , near  the p ropo s ed term i n a l  
fac i l i ty ,  any v i s u a l  i mpact c a u s ed by cons truct i o n  of  the term i n a l  wi l l  be  
i ncremental  i n  nature . 

I n  s ummary , the  constructi o n  and operat i o n  of  the p roposed transmi s s i on 
l i ne and  term i n a l  fac i l i ty are expected to advers e l y  i mpact o n l y  four  v i ewi ng 
areas a l ong the P roposed Route : ( 1 )  the area where the l i ne desce nds from the 
edge o f  Averi l l  Mounta i n towards Vermont State Route 114 - - S egme nt A ,  ( 2 )  the 
area where the l i ne  exte nds  through the Potas h Mounta i n Ra nge and  can  be  
v i ewe d from Wen l oc k  Cro s s i ng and other po i nts a l ong Vermont State Route  10 5-­
Segme nt C ,  ( 3 )  the area where the l i ne desce nds from the h i l l s  s o uth of Granby 
to Rogers B ro o k  and  S u i tor B roo k- - Se gment F ,  and  ( 4 )  the Moore and Come rford 
re s e rv o i r are a s - - Segme nt I .  I n  these  areas , the l i ne wi l l  be v i s i b l e desp i te 
measures  taken to reduce the i mp acts ( s ee Secti on  4 . 3 . 6 ) .  

4 . 1 . 7 C u l tura l  Re s o u rc e s  

Con struct i o n  acti v i t i e s a l o ng t h e  Proposed Route a n d  req u i red acce s s  
roads a n d  term i n a l  l ocati o n  wi l l  n o t  i mpact a ny of the i denti f i ed pre h i stor i c 
o r  h i stori c s i te s  l i sted i n  Sect i o n 3 . 7 .  Howeve r ,  u nd i s covered s i tes  may be  
uncovered , damaged , or  destroyed dur i ng the con struct i o n of acc e s s roads , 
ri ght- of-way c l ear i ng , i n stal l at i o n  o f  the tran sm i s s i on  l i ne structure s , and  
const ruct i o n  o f  termi n a l  fac i l i t i e s .  Are as  wi th  t h e  h i ghest  probab i l i ty of  
conta i n i ng arc h aeo l og i ca l  or h i stori c s i te s  that wo u l d  be  trave r s e d  by  the  
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transmi s s i on l i ne i nc l u de the N u l hegan  a nd Conne c t i c u t  r i ver  va l l eys and 
adj acent s tream areas ( Vt .  Agency Env i ro n .  Con serv . 1978 ) . 

C o n s truc t i o n  i mpacts to c u l tura l  res o u rces  can be  avo i ded o r  reduced by 
adher i ng to the m i t i gati ve mea s u re s  d i s cu s sed  i n  Sec t i o n  4 . 3 . 7 .  These  m i t i ga­
t i ve meas ures e s s e nt i a l l y  c o n s i s t of ma k i ng a thorough  l i te rature search  and 
conduc t i n g  a f i e l d  s urvey by a q u a l i f i ed archae o l og i st  a l ong  the  transm i s s i on 
l i ne  c o rr i dor and  acce s s  road areas that wi l l  be  d i s tu rbed by c o nstructi o n  
acti v i t i es and  a r e  dete rm i ned t o  h a v e  a h i gh p robab i l i ty o f  conta i n i ng an  
archae o l og i ca l  o r  h i s to r i c  s i te .  If  arti facts are d i scovered  d ur i n g  con struc­
t i o n , the  Vermont or  New Hamps h i re State H i  stori  ca  1 P re s e rv at i o n  Off i cers  
( SHPO ) , as  approp r i ate , s h o u l d be n ot i f i ed ( see  Sect i o n  4 . 3 . 7 ) .  

Operati o n  and  mai ntenance o f  the transmi s s i o n l i ne and term i na l  fac i l i ty 
w i l l  have l i tt l e  o r  no  i mpact o n  arc hae o l o g i c a l  o r  h i sto r i ca l  re s ou rc e s  i f  an  
adequate archaeo l o g i ca l / h i stori c/pa l eonto l o g i c a l  l i terature search  and f i e l d 
s u rv ey have been  pe rfo rmed  a 1 ong  the f i  na 1 c o r r i d o r  route and acce s s  road 
areas . Th i s  w i l l  a l l ow ma i ntenance c rews to a vo i d  any i dent i f i ed s i te areas 
wh i l e  wo r k i ng on the transmi s s i o n l i ne ( see  Secti o n  4 . 3 . 7 ) .  

I n  s ummary , the  c o n s truct i o n  and operat i o n  o f  the  propo sed  tra n sm i ss i on 
l i ne and term i na l  fac i l i ty are not  expected to adve rse l y  i mpact any known 
c u l tura l  res o u rces . M i t i gat i ve mea s u re s  de s c r i bed i n  Sect i o n 4 . 3 .  7 s h ou l d  be 
u sed  to m i n i m i ze i mpact to any potent i a l  or uncovered  archaeo l o g i ca l , h i stor i c ,  
o r  pal eonto l o g i ca l  res ou rc e s  i n  comp l i ance wi th req u i rements  o f  the s tate 
SHPO s .  

4 . 1 . 8 Hea l th and S a fety 

4 . 1 . 8 . 1  HVDC E l ectri c a nd Magnet i c  E n v i ronment 

Ope rat i ng HVDC transm i s s i o n  l i ne s  produce  a two- component  e l ectr i c f i e l d :  
a n  e l ectro stat i c f i e l d and  a f i e l d o f  a i r i o n s  ( B ra c ken  1979a , 1979b ) .  The 
f i rst component i s  the e l ectro stat i c force f i e l d  that o c c u rs between  the 
pos i t i ve and negat i ve c o nductors  ( e l ectr i c  po l e s )  and  between  the  e l ectr i c  
po l e s  and the earth . T h i s  e l ectro stat i c  f i e l d i s  c reated by the  d i fference  
between  the s ur face charges  o n  the  e l ectri c conductors  and the c h arge o n  the  
s urface o f  the earth . The i nten s i ty of  the  e l ectr i c  f i e l d--me a s u red i n  vo l ts 
( V )  o r  k i l ovo l ts ( kV )  per u n i t  d i s tance- - i s  greatest  at the c o nducto r  s u rfaces 
and decrea s e s  rap i d l y  towards the earth . 

When the  e l ectri c - f i e l d  grad i ent  at the  c o nducto r  s u rface s  exceeds approx i ­
mate l y  2500  kV/m , the  l i ne l o ses  energy and i s  s a i d  to be i n  c o ro n a . Becau s e  
f i e l d g rad i ents at t h e  c o nductor s urface a r e  depende n t  u p o n  t h e  smooth n e s s  o f  
the s urface , t h e  c o rona  tends  to b e  i nc reased by n i c ks ,  s c ratc h e s , contam i na­
t i o n  w i th dust  part i c l e s and i n sects , and adherence of i ce ,  s now , and wate r 
drop 1 ets . The energy e s c ap i ng from the conductors  du r i n g  c o rona  c a u s e s  the 
re l ease  of e l ectro n s  from gas  mo l ec u l e s  i n  the a i r ;  the s e  e l ectrons  i nte ract 
w i th other a i r mo l ec u l e s and  part i c l e s i n  the atmo sphe re to produce  a i r  i o n s .  
The charged i o n s  are e i the r attracted t o  o r  repe l l ed away from the conductor  
s u rface s .  Those  attracted to the conducto rs are neutra l i zed whereas  those  
repe l l e d away f l ow a l ong  e l ectrostat i c force f i e l d  l i ne s  to e i ther the  oppo s i te 
co nducto r o r  to the earth , c reat i ng a m i n ute c u rre nt f l ow.  The f l ow o f  i on s  
a n d  c h arged part i c l e s from t h e  e l ectr i ca l  po l e s form t h e  s e c o n d  compo nent o f  
the HVDC e l ectri c f i e l d  and i s  known a s  the space charge . 



4- 37 

Stab l e + forms_ o f  s_ma l � a i r io n s  c reaj:.ed i n  HVDC e n v i ronments p robab l y  
i nc l ude H30 , C04 , O H  , H , C02 , and  0 2 ( S heppard 1979 ) . C harged aeros o l s 
are formed by the  trans fer  o f  c harge from smal l a i r  i o ns to  c o n de n sat i o n  
n uc l e i . B eneath HVDC trans m i s s i on l i nes , the  smal l a i r  i o ns  tend t o  rema i n  
near the  l i ne s .  The  c harged aero s a l s that are c reated , howev e r , m i grate from 
the l i ne  u nder the i n fl uence  of wi nd .  Comb e r  and  Humphreys ( 1979)  have deter­
m i ned that there tends to  be  s l i gh t l y  more negati ve than  pos i ti ve i on s  i n  HVDC 
e n v i ronments . 

HVDC l i ne s  a l s o  c re ate a s tat i c  magnet i c  f i e l d  and an  AC magnet i c f i e l d .  
The  D C  magnet i c f i e l d i n  a n  HVDC e n v i ronment i s  caused  by the  l i ne and the  
earth ' s  magne t i c f i e l d  and  i s  re l at i v e l y  smal l ,  i . e . , w i t h i n  the  n o rmal  range 
of the natural  background  mag neti c fi e l d  ( I l l .  I n s t .  Techno l . Re s .  I ns t .  1976 ; 
E l ec .  Power Res . I ns t .  1977 ) .  The  AC magne t i c f i e l d  from HVDC transm i s s i o n 
l i ne s  i s  s o  smal l that i t  can  be i gnored  ( S heppard 1979 ) .  

D u r i ng c o ro na ,  photo n s  emanate from the  co nductor s u rface and  str i ke 
n eutral  atoms i n  the  s u rrou nd i ng  a i r ( E l e c .  P ower Res .  I ns t .  1982 ) .  The  
e ne rg i zed atom may then  d i v i de i nto a n  e l ectron and a p os i t i ve l y  c harged i o n .  
The  e l ectrons  are acce l e rated i n  the  s trong  e l ectri c f i e l d  arou nd the  c o nductor 
and  may c o l l i de w i t h  n eu tra l oxygen mo l ec u l e s  norma l l y  i n  the  atmosp here and 
c a u s e  them to d i s s oc i ate i nto two negat i v e l y  c harged oxygen atom s . Ozone i s  
formed when  a s i n g l e negat i ve l y  c harged oxygen  atom reacts wi th  a n e utral  
oxygen m o l ecu l e .  

Aud i b l e no i se i s  produced  by the e l ec tr i c  b rea kdown o f  a i r  around  the  
p o l es o f  HVDC transm i s s i on l i ne s  whe n  the  l i ne s  are i n  corona .  The  res u l tant 
random h i gh- e nergy d i scharges  produce comp re s s i o n s  that trav e l  through  a i r a s  
acou s t i c a l  e ne rgy . I n  HVDC transmi s s i on ,  the  e l ectri c d i s c harge s at t h e  
pos i t i ve c o nducto r a r e  l arger t h a n  occur  at the  negati ve  co nductor a n d  h e n c e  
generate m o r e  audi b l e  n o i s e .  The  negati ve po l e  ge nera l l y  d o e s  not  produce 
audi b l e n o i se .  I f  c o rona  exceeds a c e rta i n l ev e l , c o rona  d i scharges  c hange 
i nto nonaud i b l e  typ e s . Th i s  occurs  duri ng  ra i n  a s  l arge water drop l ets  o n  the  
conductors  i nc re a s e  c o ro n a .  The peak  no i se l ev e l s  from HVDC l i ne s  therefo re 
o c c u r  dur i ng  fai r weather .  

4 . 1 . 8 . 2 Potenti a l  Hazards to  Human Hea l th  and  We l fare 

A l though  the  body o f  research  addre s s i ng them i s  re l at i ve l y  s ma l l ,  HVDC 
e l ectri c and magne t i c phe nomena have been  i de n t i f i ed as pote nt i a l  s o u rc e s  o f  
hazards t o  h uman hea l t h  a n d  we l fare ( U . S .  E nv i ro n .  Prot .  Age ncy 1974 ; Droppo 
1979 ; DOW As s o c . I n c .  1980 ; P fane n st i e l  1983 ) .  Potent i a l hazards i nc l ude : 
( 1 )  i nduct i o n  o f  e l ectr i c potenti a l s ( c harge s )  and c urrents i n  pers o n s  o r  
objects , c reat i ng s hoc k a n d  fue l i g n i t i on hazards ; ( 2 )  adverse  p hy s i o l og i ca l  
a n d  behav i o ra l  res po n s e s  from di rect expos u re to  e l ectri c and  magnet i c f i e l ds ; 
( 3 )  s e n so ry i rr i tati o n  and respi rato ry e ffects from formati o n  o f  ozone  and 
other oxi dants ; and  (4 )  i nterfere nce wi th  acti v i ty o r  de l eteri o u s  hea l t h  
e ffects from exp o s u re to  audi b l e no i se .  The  fo l l owi n g  ana lys i s  i s  b a s e d  u p o n  
rev i ew o f  t h e  perti ne nt s c i e n t i f i c  l i terature and  o n  meas u rements t a k e n  beneath 
a Project  UHV- HVDC test l i ne wi t h  the s ame des i gn as the  propo sed  l i ne ( se e  
Tab l e s  4 . 5 and 4 . 6 ) . I t  i s  c o n c l uded that there wi l l  b e  no  s i gn i f i cant adverse  
hea l t h  o r  s afety e ffects res u l t i ng from any of  the  phe nomena de s c r i bed i n  
Secti o n s  4 . 1 . 8 . 1 and  4 . 1 . 8 . 2 .  
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E l ectr i c  Shoc k Pote n t i a l  and  F i e l d  Percept i o n  

The i on i c  c urrents b e neath HVDC tra n s m i  s s o n  l i n e s  operat i ng i n  corona  
cause  the  tra n s fe r  o f  e n e rgy from the e n e rg i zed  l i n e s  to rec e i v i ng obj ects 
that are s u ff i c i e n t l y  i n s u l ated from gro u n d .  Po s s i b l e receptors i n  HVDC 
tra n s m i ss i on l i n e  e n v i ronments i nc l ude b i o l o g i c a l  o rgan i sms ( an i ma l s ,  p l ants , 
and humans ) and  i nan i mate objects  s uc h  as  metal l i c ve h i c l e s , fe n ce s , and 
b u i l d i ngs . Tran s fe r  o f  e n e rgy betwee n  the l i n e  and  exposed  objects  c re ates a 
stat i c  e l ectr i c  c h arge o n  the s u rface o f  the recepto rs . When  objects o f  d i f­
fe rent v o l tage come i nto co ntact , a trans i ent e l ectri c c urrent tran s fe rs 
the exc e s s  c harge from the h i gher  to l owe r c harge . I f  the v o l tage d i fference 
betwee n  objects  i s  s u f f i c i e n t l y  l arge , a s i ng l e  spark  d i s c harge may o c c u r .  
Carpet s hocks  expe r i e nced  i n  dry rooms are a n  examp l e  o f  th i s  p he n omeno n .  I f  
the rece i v i ng object  o f  l owe r pote nt i a l  i s  gro u n ded , a n  e l ectr i c  c urre nt wi l l  
f l ow- - d ur i n g  co ntact- - from the o b j ect w i t h  h i gher  c hange , through the receptor , 
to the gro u n d .  Under  c e rta i n  c o n d i t i on s , spark  d i s c harges ( s hoc ks ) and body 
c u rrents cou l d  conce i vab l y  be phys i o l og i ca l l y  harmfu l , a n n oy i n g , and  stre s s fu l ; 
cause  i nvo l u ntary m u s c u l ar co ntract i on s  re s u l t i ng i n  acc i dents ; and  p o s s e s s  
s u ff i c i ent  e n e rgy t o  i gn i te fue l s  i n  veh i c l e s operat i ng or  sto red n e a r  HVDC 
tra n sm i s s i o n l i nes  ( Bartho l d  et a l . 1971 ) .  

Tests  bene�th operati n g  HVDC transmi s s i o n l i nes  o f  comparab l e  vo l tage s to 
the p ropo s ed l i n e  have s h own that carpet- l i ke spark d i scharges  c a n  o c c u r  i n  
pers o n s  accumu l at i n g  app rox i mate l y  10 kV o f  potent i a l  a n d  fue l i gn i t i o n  can  
occur  whe n obj ects p o s se s s i ng 5 - 7  kV  o f  pote nt i a l c ome i nto co ntact ( E l ec .  
Powe r Re s .  I n  st .  1977 ) .  For  the p roposed l i n e , the expected max i mum wo rst­
case  vo l tage i nduced o n  a pers o n  beneath the l i n e  i s  0 . 8 kV , we l l  be l ow that 
l e v e l  a s s o c i ated w i t h  e i ther  carpet- l i ke s hoc ks or fue l i gn i t i o n ( J o h n s o n  
1982a ) .  J o h n s o n  ( 1982c ) i mp l i e s that a we l l - i ns u l ated person  may rece i ve 
carpet- l i ke s hoc ks wh i l e  beneath the l i ne .  I n  a n  i nv e s t i gat i o n  us i ng a test  
l i ne  w i th the  same des i gn and operat i ng c haracte r i s t i c s  as  the p roposed  l i ne , 
the wo rst-case  v o l tage i nduced o n  a l arge s c hoo l b u s  was 0 . 07 kV , we l l  be l ow 
the 5 - 7  kV thre s ho l d  nece s s ary to c a u s e  sparks d i s c harges or  to i gn i te fue l 
( J o h n s o n  1982 a ) . 

The  p hys i o l og i ca l  e ffects o f  e l ectr i c  c u rrents are a functi o n  o f  the 
mag n i tude a nd durat i o n  o f  the c u rre nt pas s i ng through the person  to ground and 
the body we i ght of  the s hoc ke d  i nd i v i du a l  ( D a l z i e l  a n d  Lee 1969 ) .  Respo n s e s  
of  humans  t o  e l ectr i c  s hoc k vary from no  s e n sati o n  be l ow 0 . 6 m i l l i amperes ( rnA )  
o f  c u rrent t o  death from ve ntri c u l ar f i b r i l l at i o n  aro u n d  1375 rnA ( Bartho l d  et 
a l . 1971 ) .  The h i ghest  i nduced c urrent on ve h i c l es under  the Project  UHV- HVDC 
test l i ne wa s 0 . 04 rnA , o n e  o rder of mag n i tude be l ow the thre s ho l d  of pe rcept i o n  
for h umans  (Bartho l d  e t  a l . 1971 ; J o h n s o n  1982 a ) . Therefo re , the  p ropo s ed 
transm i s s i o n  l i ne  wi l l  not  p roduce  e l ectri c c u rre nts i n  objects  that wi l l  be 
perce i ved by or  harmfu l to h umans com i ng i nto contact w i t h  them . 

S u b j ec t i ve tests wi th h i gh l y  i n s u l ated vo l u ntee rs exposed  to e l ectri c 
f i e l d s cre ated by a n  operat i n g  HVDC test l i ne revea l ed that the HVOC e l ectr i c  
f i e l d  co u l d  b e  perce i ved a s  head and  body ha i r  s t i mu l ati o n .  A f i e l d  stre ngth 
of 22  kV/m was the average thre s h o l d  o f  percept i on ; a f i e l d  o f  30-40 kV/m was 
a " mo d e r a t e "  and " d i sturb i ng"  n u i sance ; and a f i e l d  of 50 kV/m was co n s i de red 
" very d i s t u r b i ng"  ( E l ec .  Powe r Re s .  I ns t .  1977 ) .  The h i ghe s t  mea s u red fa i r­
we a t h e r  e l ectr i c  f i e l ds i n  the t' i ght- o f-way of the  Project UHV- HVDC l i ne  
r' a nged  u p  t o  29 kV/m (Tab l e 4 . 5 ) .  Th i s  exceeds the ave rage thre s h o l d  for 



Tab l e  4 . 5 .  Ca l c u l ated and Measured E l ectri c F i e l d s ( kV/m ) U nde r 
Project  UHV 1 s Vermont Test  L i ne Ope rat i ng at ±450 kV DCt 1 

N egati ve S i de Pos i t i ve S i de 

- 30 mt3 - 12 mt4 +9 mt4 + 30 mt3 

Weather Nt 2 50% 9 5% 50% 9 5% 50% 95% 50% 

Ca l c u l ated e l ectro-
stat i c f i e l d  - 2  - 12 +12 

Fa i r (w i nte r )  14 , 073  - 4  - 8  - 12 - 1 5  +8 +11 +2 

Fa i r ( s umme r )  1 6 , 148 - 6  - 9  - 17 - 2 6  +19 +29 +6 

Snow 9 , 00 3  - 8  -4 - 1 2  - 2 3  +10 +16 +4 

Ra i n  1 , 581 - 9  - 12 - 30 - 34 +28 +32 +10 

Fog  411  - 3  - 5  - 13 - 2 6  +12 +24 +6 

Frost  1 , 59 0  - 7  - 14 - 13 - 2 3  +12  +20 +5 

F ree z i ng  ra i n  1 , 12 9  - 1 2  - 14 - 2 7  - 32 +24 +29 + 1 1  

t 1 E l e ctri c f i e l ds we re mo n i tored cont i n u o u s l y ;  50% = med i a n  v a l ue , and 9 5% = 
ab s o l ute v a l ue  b e l ow wh i c h 9 5% o f  the mea s u reme nts occurred . 

t 2  N umber  o f  records per  weather  c o nd i t i o n .  

9 5% 

+2 

+6 

+11  

+10  

+1 5 

+10 

+12 

+ 14 

t �  The s e  pos i t i o n s  approxi mate the  edge o f  the p roposed  6 1 - m  ( 200- ft )  ri g ht- o f-way . 

-r 4 T he pos i t i on at wh i c h  the  h i g he s t  readi ngs  were obta i ned , c l os e  to p os i t i ve or  
negat i ve p o l e ;  these  are pos i t i o n s  where a p robe  wa s actua l l y  i nsta l l ed ,  at 9 m 
f rom ce nte r l i ne o n  the nega t i ve  s i de and 12 m o n  the pos i t i ve s i de . 

Sourc e :  J o h n s o n  ( 1982 a , 1982b , 1982c ) .  
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percep ti o n  rep orted i n  the  tests  d i s c u s s e d  above . D u r i ng foul  weath e r ,  the 
e l ectri c f i e l d  may a l so  exceed thres ho l ds fo r h uman p e rcep t i o n .  Howeve r ,  
because  percept i o n i s  a re s u l t o f  head and  body ha i r  st i mu l at i o n and  a n  exposed  
i nd i v i du a l  i s  expected to  be  p rotected by c l oth i ng ,  i t  i s  do ubtf u l  that peop l e 
wi l l  actua l l y  perce i ve the e l ect ri c f i e l d  o f  the proposed  l i ne  dur i ng f o u l  
weathe r .  

E xpo s u re to E l ectri c F i e l ds 

Stat i c  e l ectri c f i e l ds o f  the mag n i tude that occ u r  i n  HVDC tra n s m i s s i o n 
l i ne e n v i ronments have been  s u spected o f  caus i ng a var i ety o f  b i o l o g i c a l  and  
behav i o ra l e ffects i n  an i ma l s and  humans . The p r i nc i pa l  conce rns  are e ffects 
o n  the ce ntral  ne rvo u s  system .  Oth e r  areas  that have been  i nv e s t i gated i nc l ude 
metabo l i sm ,  reproduct i o n , growth and  deve l opme nt , b l ood  chem i stry ,  and  card i o­
vascu l a r and re s p i rato ry functi o n .  

T here have been  s evera l  recent  rev i ews o f  the l i terature o n  the b i o l o g i c a l  
e ffects o f  e l ectr i c  f i e l ds ( B r i dges 1975 ; S heppard 1979 ; Sc ott-Wa l to n  et  a l . 
1979 ; DOW As s oc .  I nc .  1980 ) .  The  re s u l ts o f  the rev i ews ranged from f i nd i ngs  
that  no de f i n i te e v i de nce  e x i s ts to a s s o c i ate b i o l o g i c a l  re s p o n s e s  to the 
p re s e nce  o f  e l ectri c f i e l ds , to c o nc l ud i ng  that many b i o l og i c a l  re s p o n s e s  are 
attr i b uted to the f i e l ds .  Because  o f  the l i m i ted data and  the l ac k  of  rep roduc­
i b l e  f i nd i ngs , i t  i s  d i ff i c u l t to p red i c t  the spe c i f i c  e ffects o f  stat i c  
e l ectr i c  f i e l ds from ope rat i o n o f  the p ro p o s ed l i ne o n  the hea l th  o f  p e r s o n s  
i n  t h e  r i ght- o f-way . There fo re , t h e  a s s e s sment i n  th i s  report t a k e s  a c o n s e r­
vati ve approac h and  as s ume s that the pos i t i ve f i nd i ng s  from exper i ments  wi th 
a n i ma l s and h umans  reported i n  the l i te rature can  be expected to occur  i n  the  
env i ro nment o f  the prop o s e d  tra n sm i s s i o n l i ne  at e l ectr i c  f i e l ds s i m i l ar to  
tho s e  nom i na l l y  u s ed i n  l aborato:y stud i e s . 

D u r i ng fa i r  weathe r ,  the h i ghest  f i e l ds mea s u red b e ne ath the Pro j e ct 
UHV- HVDC test l i ne we re betwee n  - 17 a nd +19 kV/m 50% o f  the t i me and  betwe e n  
- 2 6  and  + 2 9  kV/m 95% o f  t h e  t i me (Tab l e  4 . 5 ) .  F a i r-we athe r f i e l ds a t  t h e  edge 
of the  r i g ht- o f-way , app rox i mate l y  +30 m from the ce nte r l i ne ,  we re betwe e n  - 6  
and + 6  kV/m 50% o f  the t i me and betwe e n  - 9  a n d  +11 kV/m 9 5% o f  the t i m e .  The  
h i g h e s t  f i e l ds under  the P ro j e ct UHV test l i ne we re mea s u red dur i ng ra i n ,  
freez i ng rai n ,  o r  s now- -wi th extreme va l ues  betwe e n  - 3 0  and +28 kV/m o c c u rri ng 
50% o f  the t i me du r i ng  these  c o nd i t i o n s  and  v a l ues  betwee n  -34  and  +32  kV/m 
occ u rri ng 95% of the t i me (Tab l e  4 .  5 ) .  D u r i ng  a l l weather  con d i t i o n s  fo r 
wh i c h data were reported , v a l u e s  dec reased  s harp l y  wi th i nc re a s e d  d i stance  
from the center l i ne--wi th the h i ghest  50% v a l u e s  at 3 0 m from center  betwe e n  
- 12 a n d  + 1 1  kV/m a n d  t h e  h i ghest  95% v a l ues  a t  t h e  s ame l ocati o n  betwe e n  - 14 
and +15 kV/m . 

E l ectr i c  f i e l ds wi th i n the r i g ht- of-way o f  the p roposed  l i ne wi l l  be  
wi th i n the  range  o f  those  that have been  repo rted to produce  ce ntra l nervous  
sys tem , b e hav i o ra l , rep roduct i ve , b i ochem i ca l , and metabo l i c e ffects i n  e xp e r i ­
ments wi th a n i ma l s .  I n  genera l , exper i menta l  e ffects occurr i ng  b e l ow 6 0  kV/m 
have been  s u bt l e- - e .  g . .  i mp roved  maze performance  i n  rats ( Mayyas i and  Te rry 
1969 ) , i nc reased  b ra i n  wave acti v i ty i n  anestheti zed  rats ( Lott and McCa i n  
1973 ) ,  i mp roved p e rformance  o f  h uman  s ubj ects i n  f i ne moto r s k i l l s  ( Carson  
1967 ) , and  a l te red body s e roto n i n  l eve l s  i n  m i ce ( Mo s e  and  F i s c he r  1970 ; Mose  
et  a l . 1971 ; F i s h e r  1973 ) .  These  e ffects have  genera l l y  been  e l i c i ted i n  
l aborato ry s i tuati o n s  i nv o l v i ng cont i n u o u s  exp o s u re to con stant l ev e l s o f  
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e l ectr i c f i e l d  stre ngth over p e r i ods of days to months . It i s  not  expec ted 
that humans  or  l i ve s toc k w i l l  be exp o s ed i n  s u c h  a manner  under  normal  c i rcum­
stanc e s . E l ectr i c  f i e l d s tre ngths  u nder the  ope rat i ng l i ne vary , exc ee d i ng  
thre s ho l d  l eve l s  o n l y  occas i on a l l y  (Tab l e  4 . 5 ) . The  h i ghest  exp o s ure wi l l  
occur  i n  the area b e l ow the  e l ectri c po l e s ,  around  the p o i n t  o f  max i mum s a g .  
A l so ,  i t  d o e s  not  appear l i ke l y  t h a t  persons  or  l i ve s t o c k  wi l l  rema i n con­
t i n u o u s l y  at the  p o i n t  o f  max i mum expo s ure even  for  a n umber o f  hours . T h u s , 
any b i o l o g i c a l  re s po n s e s  that cou l d  potent i a l l y  be i nduced wo u l d  not i n  any 
way repre s e n t  a hea l t h  hazard . 

Subt l e behav i o ra l  and  p hys i o l o g i c a l  e ffects wi l l  be  trans i e nt and  d i ff i ­
cu l t  to p e rce i ve by e i the r the i nd i v i du a l  o r  the  med i ca l  commu n i ty .  U nder  no  
c o nd i t i o n s  wi l l  f i e l ds repo rted as  capab l e o f  affect i n g  b l ood  pre s s ure and  
heart rates  ( 60 kV/m and  above ) by Kr i vova  et a l . ( 19 7 3 )  occur  beneath  the 
pro p o s ed l i ne . E l ectri c f i e l d s be l ow the proposed tra n sm i s s i on l i ne s  are not  
expected to cause  ma l funct i o n i ng  o f  card i ac pacemake rs o r  other  e l ectromed i ca l  
dev i ce s  because  the  f i e l ds wi l l  b e  over  100 t i mes  sma l l e r than  are nece s s a ry 
to c a u s e  revers i on to async h ro n o u s  operat i o n ( F raz i e r 1980 ) .  Beyo nd the  
r i ght-o f-way , the  e l ectri c f i e l ds wi l l  be  be l ow l eve l s a s s o c i ated wi th  adverse  
e ffects . A l l e l ectri c f i e l ds ,  p o l l utants , and  no i se c reated by the  l i ne  wi l l  
be at amb i en t  bac kground  l e v e l s at a d i stance l e s s  than 150 m ( 50 0  ft ) from 
the  c e nter l i ne ,  the  m i n i mum d i stance at wh i c h re s i de n c e s  ex i s t ( Sec t i o n s  4 . 1 . 2 . 6  
and  4 . 1 . 5 . 4 ) .  

Expo s ure to A i r I o n s  

There i s  a l arge body o f  l i terature addre s s i ng t h e  b i o l o g i c a l  e ffects  o f  
a i r i o n s .  I t  i s  hypothe s i zed that a i r i o n s  may be b i o l o g i c a l l y  act i ve because  
o f  t he i r  c ha rge and/or c h em i c a l  form . The l i ke l y  pathway i nto the  body i s  the  
re s p i rato ry tract , and the  route  of  absorp t i o n  i nto the  b l oodstream i s  e i the r 
through  the upper re s p i rato ry tract o r  the  a l veo l ar reg i o n s  o f  the  l u ngs . As 
wi th  s tat i c  e l ectri c f i e l ds d i s c u s sed  above , the ce ntra l n e rvo u s  system i s  
thought  to be the p r i mary s i te o f  acti o n  for  the e ffects e l i c i ted by a i r  i o ns . 
The s e roto n i n  ( 5- hydroxytryptam i ne  o r  5-HT)  hypothe s i s  i s  the  mo s t  w i de l y  
ac knowl edged mec ha n i sm o f  a i r  i o n e ffect and  has  been  s upported by the  re s u l ts 
o f  others ( Krueger 1972 ) . Seroto n i n  i s  a neura l  tra n s m i tte r that p l ays an  
i mportant ro l e  i n  s l eep regu l at i o n , vasoco n s t r i c t i o n , and smooth  musc l e  
s t i mu l ati o n .  Accord i ng to the  hypothe s i s ,  a i r i o n s  a l te r  s e ro to n i n  l ev e l s i n  
the exposed  o rgan i sm wh i c h  then  produces  abno rmal  e ffects . 

Methodo l og i ca l  e rrors are common  i n  a n umber o f  the stud i e s  addre s s i ng  
the e f fects o f  a i r i o ns  o n  a n i ma l s and  huma n s . As wi th D C  e l ectri c f i e l d  
re search  re s u l ts , a s s e s sme nt o f  human hea l th i mpacts from a i r  i o n exp o s u re i n  
HVDC transm i s s i o n l i ne e n v i ro nme n t  i s  d i f f i c u l t  because  o f  i nadeq u ate report i ng , 
l ac k  o f  rep l i cat i ve pos i t i ve f i ndi ngs , expe r i menta l  e r ro r ,  and  the  fact that 
no wi de l y  accepted mec ha n i sm for b i o l og i c a l  damage has  been  d i s c e rned .  The 
genera l tre nd o f  the data , howeve r ,  i nd i cates  that a i r  i on s  are b i o l o g i c a l l y  
acti ve , a l be i t  s u bt l y .  

Exp o s ure o f  expe r i me nta l a n i ma l s a n d  h uman  subj ects  to i o n co nce ntrat i o n s  
has  c o n s i stent l y  a l tered b ra i n wave act i v i ty ,  genera l l y  i nte rpreted as  i nduc i ng 
re l axed s tates  ( A s s ae l  et  a l . 1974 ; S u l man e t  a l . 1978 ; Lambert e t  a l . 1981 ) . 
An i ma l s a nd humans  exposed  to 103 - 106 i o n s/cm3 have expe ri enced  i nc re a s e d  and 
i mp roved motor act i v i ty ,  i mp roved e s c ape b e hav i o r ,  i mp roved  l earn i ng ,  dec reased 
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react i on t i me s , and  a l te red moods ( Te rry e t  a l . 1969 ; G i l bert 1973 ; O l i ve reau  
19 73 ; D i amond e t  a l . 1980 ; Charry and  Hawk i n s h i re 1981 ) . Expo s u re s  betwe e n  
103 -10 5 i o ns/cm3 h a v e  genera l l y  a l tered s e ro to n i n l ev e l s i n  s e l ected o rgans  
and f l u i ds o f  a n i ma l s and h umans  ( Krueger and  Kota ka 1969 ; G i l bert 1973 ; 
S u l ma n  et a l . 1974 , 1975 ; S i ge l  1979 ) .  I o n  expos u res  o f  103 - 109 i on s/cm3 have 
produced  s ubt l e  i n- v i tro a nd i n- v i vo re s p i ratory and  c i rc u l ato ry e ffects i n  
l aboratory an i ma l s and  h umans  ( Bac hman e t  a l . 1965 ; G o l dman and  R i v o l i e r  1977 ; 
Fra z i e r and  Preac he  1980 ) . An i ma l s c ha l l e nged w i th  m i c ro o rga n i sms  exper i e nced  
a l tered death rate s due  to the se  o rgan i sms  upon  add i t i o na l  expo s u re to a i r 
i o n s ; s ome we re protected whe reas  others  became more s u scept i b l e ( Krueger 
e t  a l . 1970 , 1971 , 19 74 ) . Burn  v i ct i ms , weather- s e n s i t i ve p e rs o n s , and  
as thmat i c s  have  reported l y  expe ri enced  a l l ev i at i o n  o f  p a i n and  symptoms a fter 
i o n exp o s u re ( S u l man  e t  a l . 1975 ; D ow A s s oc i ates , I nc .  1980 ; Charry and  
Hawki n s h i re 1981 ) . I n  stud i e s  o f  Charry and  Hawki ns h i re ( 1981 )  and  S u l man  et 
a l . ( 1974 ) , s i gn i f i cant  m i nor i t i e s  of  the i r  study p op u l at i o n s  we re dete rm i ned 
to be  e s p e c i a l l y  s e n s i t i ve to the e ffects o f  a i r  i o n s .  

Acc o rd i ng  to the i n format i o n s umma r i zed i n  Harri s o n  ( 1981 ) , J o h n s o n  
( 1982a , 1982b , 1982c ) , a n d  t h e  E R  ( Vo l . 3 ) , t h e  p ropo sed  transm i s s i o n l i ne 
co u l d  c reate wo rst-cas e ,  fa i r weathe r c once ntrat i o n s  o f  a i r i on s  i n  the  r i ght­
o f-way o f  up to 1 .  4 x 10 5 i o ns/cm ; maxi mum fou l weather c o nce ntrat i o n s  are 
pred i cted to reach 2 . 2 x 105 i o n s/cm3 . A i r  i o n concentrati o n s  wi l l  decrease  
with  d i s tance from the  l i ne s o  that pred i cted l ev e l s at the edge  o f  the r i ght­
o f-way wi l l  ge n e ra l l y  be 3 3% o f  the  max i mum v a l ues  i n  the  center o f  the r i g ht­
o f-way . A spot  mea s u reme nt program conducte d  by J o h n s o n  ( 1982a , 198 2 b )  
reve a l ed t h a t  t h e  h i gh e s t  i on conce ntrat i o n s  beneath  t h e  P ro j e c t  UHV- HVDC te s t  
l i ne occu rred d u r i ng  fa i r spri ngti me weathe r o r  dry b l owi ng  s now , wi t h  meas u re d  
v a l u e s  be i ng 44- 69% o f  t h e  p re d i cted max i m um v a l u e s  repo rted abo ve . Other  
mea s u red v a l u e s  we re genera l l y  l e s s  than 104 i o n s /cm3 ( s ee  Tab l e 4 . 6 ) . 

Tab l e  4 . 6 .  I o n  D e n s i t i e s Near the  Project  UHV Te s t  L i ne 
Operat i ng Unde r  Cond i t i o n s  and  Paramete rs the 

Same as  for the  P roposed  Tra n s m i s s i o n L i ne 

Weather  Dens  i t;t ( 103 i on s /cm3 ) t 1 

Condi t i o n s  P o s i t i ve I o n s  Negat i ve I o n s  

F a i r (wi nte r )  3 3 
F a i r ( s umme r )  140 140 
Snow 20  10  
Wet  s now 50  40 
Fog  50  2 0  
F ro s t  2 0  3 0  
F ree z i ng ra i n  150 150 
Ra i n  220  140 

t 1 Med i an v a l ue  c a l c u l ated from e l ectr i c f i e l d  and i o n 
c u rre nt meas ureme nts  at po i nt o f  h i g h e s t  dens i ty 
d u r i ng  operat i o n a t  ±450 kV and  a m i n i mum c o nductor 
h e i ght  o f  11 m (37  ft ) .  

Source : J o h n s o n  ( 1982a , 1982c ) .  
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The max i mum ri ght- o f-way a i r  i o n c o nce ntrat i o n s  d i s c u s s ed above are 
wi th i n  the l owe r range of va l ues  a s s o c i ated wi th the s ubt l e  e ffects d i s c u s sed  
ear l i e r .  I n  attempt i ng to  p red i ct the e ffects o f  a i r i o n expo s u re o n  persons  
exposed  i n  the  ri ght- o f-way o f  the p roposed  l i ne ,  it  i s  i mportant to  rea l i ze 
that the  e ffects l i sted above  a re genera l l y  s ubt l e a nd wou l d  be  d i ff i c u l t to 
detect o uts i de of a l abo ratory s etti n g .  T h e s e  e ffects wou l d be  d i f f i c u l t  f o r  
t h e  i nd i v i du a l  to  p e rc e i ve because  they wo u l d  be wi t h i n t h e  range o f  p hys i o­
l og i c a l  and psyc ho l og i ca l  a l te t·at i o n s  that occur  i n  humans  throughout  the i r 
norma l  da i l y  acti v i t i es . F u rthermore , per i ods  o f  t he h i g h e s t  i o n conce ntra­
ti o ns wi l l  be  tran s i ent  i n  nature . Wi th these  cons i derat i o n s  i n  m i nd , i t  i s  
u n l i ke l y  that the vast  maj o r i ty o f  pers o n s  us i ng the r i ght- o f-way w i l l  expe r i ­
ence  a ny detectab l e  e ffects from a i r  i on s . Under  a worst- case  sce nari o ,  
exposed  persons  c ou l d  exper i ence  s l i ght tran s i ent  a l terat i o n s  o f  certa i n 
phys i o l o g i ca l , p sycho l og i ca l , and  behav i o ra l  p atte rns  s uc h  as  mood c h ange . 
These  effects do  not repre s e nt a hea l th hazard and  wo u l d  d i s appear as  soon  as  
exp o s ure ceased  ( i . e . , the  person  l e ft the  r i g ht- o f-way ) ; no  res i du a l  e ffects 
wo u l d ex i s t .  Persons  o uts i de o f  the  ri ght- o f-way wi l l  not expe r i ence  any 
adve rs e hea l th o r  behav i ora l  e ffects from exp o s u re to a i r  i ons  p roduced by the 
transm i s s i on l i ne s , and  no  re s i dences  l oc ated near the proposed  l i ne  wi l l  be  
exposed  to a i r  i o ns  above amb i e n t  conce ntrati o n s . 

Expos ure to Ozone  a nd Aud i b l e  N o i s e 

Experi ments wi th a n i ma l s and  h umans  i nd i cate a range of  e ffects from 
ozone expos ure at conce ntrati o n s  o f  196-1960 f.l g/m3 ( 100-1000  ppb ) . Effects 
i nc l ude a l tered p u l monary functi o n ,  p a i n up o n  b reath i ng ,  morpho l o g i c a l  c hanges  
in  p u l monary t i s s ue , b i ochem i ca l  c ha nges , a l terat i o n s  o f  gene t i c mate ri a l , and  
i nc reased  s u scept i b i l i ty to bacte r i a l  i nfect i o n s  ( U . S .  E nv i ro n .  Pro t .  Age ncy 
1978 ; Nat l . Res . Counc . 1977 ) .  The  Proj ect UHV- HVDC test  l i ne  generated no  
ozone  that c ou l d  be meas u red above  bac kg ro u nd ( J o h n s o n  1982 a , 1982b ) .  There­
fore , n o  adverse  hea l th effects are expected from ozone  produced by the pro­
posed l i ne .  

Recomme nded standards for no i s e propo s ed by the U . S .  E n v i ro nme ntal  Protec­
ti o n  Age ncy ( 1974 ) to p rotect the p u b l i c  aga i n s t  hear i ng l os s  and other human 
hea l th and  we l fare effects are 70dB ( A )  and  45dB ( A ) , respecti ve l y . The  max i mum 
pred i cted no i se l eve l b e l ow the  p o s i t i ve p o l e o f  the p roposed  l i ne i s  42dB ( A )  
( E R , V o l . 1 ) . These  l eve l s  are genera l l y  a t  bac kgro u nd s o  that no  no i s e 
d i s t i ngu i s h ab l e as o r i g i nati ng from the l i ne i s  expected to occur  most  o f  the 
t i m e .  The  l eve l s  wi l l  a l s o  decrease with  d i stance from the l i ne .  T he max i mum 
va l u e s  p red i cted a re we l l  b e l ow the EPA recommended s ta ndards for preve nt i ng 
adve rse  i mpacts on pub l i c  hea l th and  we l fare . 

Ope rati o n o f  Ground  E l ectrode 

The ground  e l ectrode wi l l  be  des i g ned to ope rate at a c o nti n u o u s  c u rrent 
o f  50 amperes and , dur i ng  monopo l a r operat i o n , a c urre nt  of 850 amperes  for  up 
to 15 m i nute s .  Operati ng  v o l tage s ( to gro u n d )  wi l l  be 40 vo l ts at 50  amp e res  
and  650  v o l ts at 850 ampe re s .  Based  o n  c a l c u l at i o n s  a nd f i e l d  s i m u l at i o n s  by 
the  App l i cant ( F l ynn  1983 ) , the m ax i mum expected s o i l v o l tage grad i ent  near 
the e l ectrode wi l l  be about  10 v o l ts per  meter .  T h i s v o l tage potent i a l  i s  
we l l be l ow l ev e l s that wou l d  cause  harm o r  even  an noyance to h umans  a n d  wi l d­
l i fe .  D u e  to the  l ow operati ng v o l tages  o f  the  feeder l i ne  and  e l ectrode , as  
we l l  as  the v e ry l ow s o i l v o l tage s , there s h ou l d  be  no  e f fe c ts o n  operati o n s  
o f  commun i cati o ns  e q u i pment or  T V  a n d  rad i o  recepti o n i n  t h e  are a .  
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4 . 1 . 8 . 3 Herb i c i de Use i n  R i ght- o f-Way Managemen t  

Spe c i f i c  data o n  herb i c i de u s e  a r e  not  ava i l ab l e . H owever , s e l ect i ve 
app l i cat i on s  o f  herb i c i des wi l l  be  u sed i n  i ts ri ght- o f-way management p rograms , 
and  i t  i s  a n t i c i pated that the  program wi l l  b e  s i m i l ar to that c u rren t l y  used  
by  NEES  compan i es i n  New Hamp s h i re ,  of  wh i c h  NEET i s  a member (Tab l e  4 .  7 ) .  
Th i s  p rogram i nvo l ves  s e l ect i v e  app l i cat i on o f  herb i c i de s  by wo rkers carry i n g  
hand- h e l d  spray i ng e q u i pme n t  ( E R ,  Vo l . 2 ) . Areas near p u b l i c  wate r s up p l i es , 
open  waters , spr i n gs , we l l s ,  h omes , o r  roads i de s  a re managed man ua l l y .  Herb i ­
c i de app l i cat i o n  wi l l  occur  i n  a prescri bed s chedu l e  beg i n n i ng  w i th s e l e c t i v e  
spray i ng  o f  s tumps o f  a l l hardwood  spec i es dur i ng  the  dorman t  s e a s o n  after 
c l ea r i n g .  Two years l ater , a second s e l ected app l i cat i o n  occ u rs , w i th s ubse­
quent  app l i cat i o n s  o n  a 3 - 5  year  cyc l e .  

Herb i c i de s  a re tox i c  t o  b i o l og i c a l  o rg an i sms , and many are harm fu l  to  
h uma n s . The h uman h ea l t h  hazard o r  ri s k  from herb i c i de app l i cati o n  depends 
upon  the  acute and c h ro n i c  tox i c i ty o f  the c ompo und , the pathway o f  expos ure 
( i n ge s t i o n , i nh a l ati o n , o r  derma l ) ,  and the degree  o f  e xpo s u r e .  Adverse  h uman 
hea l th e ffects have been reco rded to occ u r  from herb i c i de expos ure . Persons  
at g reate s t  r i s k  are those  who  have  bee n occupat i o n a l l y  e xp osed  e i ther  i n  
product i o n  o r  app l i ca t i o n  o r  by wo rk i n g  i n  agri c u l tura l  f i e l ds tes ted wi th  
herb i c i de s  (Barnes  1975 ; Natl . Acad . S c i . 197 5 ) .  Othe rs a t  much  l e s s e r  r i s k  
o f  e ffect i nc l ude c o n s umers i nge s t i n g  c ontami nated food , meat , o r  wate r ,  and 
th i rd part i e s  b e i ng  acc i de n ta l l y  exposed  dur i ng  herb i c i de app l i cati o n  ( Ba rnes  
1975 ) .  A b r i e f  s ummary o f  toxi c i ty data for  the h e rb i c i de s  most  1 i ke ly  to  b e  
u s ed i s  p re s e n ted i n  Tab l e  4 . 8 .  

I n  gene ral  h e rb i c i de s  used  i n  ri g ht- o f-way o r  forest  management have not  
bee n i de nt i f i ed as  s ou rces  o f  excess  adverse hea l th r i s ks o r  as  s ou rces  of  
exc e s s  cancer  i n  the ge nera l  p ub l i c  ( Natl . Acad .  S c i . 1975 ; U . S .  Dep . Ene rgy 
198 2 ; U . S .  F o r .  Serv . 1978 ) . The herb i c i de s  mos t  l i ke l y  to b e  used  i n  the 
r i g ht-o f-way are o f  l ow tox i c i ty (Tab l e  4 . 8 ) .  Members o f  the genera l  p ub l i c  
may pote nti a l l y  b e  exposed  to herb i c i de s  u s ed i n  ri ght- of-way vegetat i o n  
managemen t  by ( a )  i nh a l at i on o f  m i sts  o r  vapors wh i l e  the herb i c i de s  are 
d i s s i pat i ng i nto the atmosphere s hort ly  after app l i cati o n ; ( b )  ab s o rpt i o n  o f  
fres h l y  app l i ed herb i c i de s  thro ugh  t h e  s k i n  upon  c o n tact  w i t h  treated p l a nts , 
g ras s e s , and s o i l s ;  ( c )  i ngest i o n  o f  c ontam i nated fru i ts , berr i e s , herbs , o r  
l ea fy vegetab l es grown i n  the  r i g h t- o f-way ; ( d )  i ngest i on o f  meat from wi l d  
and domes t i c  a n i ma l s and  f i s h  eat i ng the herb i c i de s ; and  ( e )  i nges t i o n  o f  
c o ntami nated wate r .  

Because  o f  the l ow vo l ati l i ty o f  the herb i c i de s  a n d  the u s e  o f  s e l ect i ve , 
ground- l ev e l  cpp l i cati o n  tec h n i ques , the  gene ra l p ub l i c  i s  not  expected to be  
exposed  to b i o l og i ca l l y  harm f u l  l eve l s of  herb i c i de s  v i a  the i nh a l at i o n  p at hway . 
S i m i l ar l y , d i rec t  de rmal  c o n tact  w i t h  fres h l y  t re ated fo i l age i s  expected to 
b e  an  i n s i gn i f i cant  s o urce of expo s ure due to  l ow app l i cati on rate s , the s ma l l 
probab i l i ty o f  h uman c ontact w i t h  recent l y  treated fo l i age and  woody s t ump s , 
and the l ow toxi c i ty o f  herb i c i de s  v i a  the  s ki n  pathway s . The i ng e st i on 
pathway produces the g reatest pote nt i a l  for  adverse  h ea l t h  effects . 

Land used  for  rai s i ng foods t u ffs  wi l l  not  b e  treated w i t h  herb i c i de s ; 
therefore , the  prob l em o f  res i d ue s  i n  harves ted foods that m i ght  grow i n  the  
r i ght- o f-way genera l l y  doe s not  a r i s e .  



Herb i c i de 

Kre n i te 

Garl o n  3A 

Tordon 101 

Tordon 101 a nd 
Gar l o n  3A 

Gar l o n  4 

Tab l e  4 . 7 .  C urrent Herb i c i de U s age by NEES  C ompan i es 

D i l ut i o n  

1- 1 . 5 g a l  o f  h e rb i c i de formu l at i o n  
to 98 . 5- 9 9  ga l  wate r ( i . e . , 0 . 42-
0 . 6 3  ga l fosam i ne ammo n i um )  

1 g a l  o f  herb i c i de form u l at i o n  to 
99 ga l  water ( i . e . , 0 . 44 ga l  
tri c l opyr)  

1 ga l  o f  herb i c i de form u l at i o n  to 
99 ga l  water ( i . e . , 0 . 1 ga l  
p i c l o ram and 0 . 4 ga l  2 , 4- D )  

2 q t  each  o f  herb i c i de form u l at i o n  
99  gal  water ( i . e . , 0 . 22 ga l  
tri c l opyr , 0 . 0 5  ga l  p i c l o ram , 
and 0 . 2 0  ga l  2 , 4- D )  

1 ga l  o f  herb i c i de formu l at i o n s  tr 
99  gal water ( i . e . , Q . S2 ga l 
tri c l opyr)  

Land 
App l i cat i on Rate 

100 ga l  o f  d i l ut i o n/acre : 
0 . 42 to 0 . 63 ga l  ac ti v e  
i ngred i ent fos am i ne 
ammon i um  

100 ga l  o f  d i l uti o n/acre : 
0 . 44 gal  acti ve i ngred i ent  
tri c l opyr 

100 gal o f  di l ut i o n/acre : 
0 . 1 ga l . act i ve i ngred i e n t  
p i c l o ram ; 0 . 4 ga l . act i v e  
i ngred i ent 2 , 4- D  

100 g a l  o f  d i l ut i o n/acre : 
0 . 05 ga l  act i ve i ngred i ent  
p i c l o ram ; 0 . 2 0  gal  act i ve 
i ngred i ent 2 , 4-D ; 0 . 2 2  ga l  
acti ve i ng red i ent  tri c l opyr  

100  ga l  o f  d i l ut i on/acre : 
0 . 62 ga l  act i ve  i ng red i ent  
tri c l opyr 

Source s : ER  ( V o l . 2 ) ; New E n g l and E l ectr i c  Transm i s s i on C o rporat i on ( 1982 ) . 

P urpo s e  

S e l ected fo l i ar 
app l i cati o n  

Se l ected fo l i ar 
app l i cati o n  

Se l ec ted fo l i ar 
app l i cati o n  

Se l ected fo l i ar 
app l i cat i on 

S e l ecti v e  b a s a l  o r  
stump app l i cat i on 

� I 
� tn 



H e rb i c i de 

Ga r l o n  3A 

Ga r l o n  4 

K re n i te 

T o rdo n 101 

H e rb i c i de 

Ga r l o n  3A 

Ga r l o n  4 

Kren i te 

Tordon 1 0 1  

Tab l e  4 . 8 .  

A c t i v e  C o n s t i t u e n t  

4 4 %  T r i c l opyr 

62% T r i c l opyr 

42% F o s am i n e  Ammon i um 

10% P i c l o ram , 40% 2 , 4- D  
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Tox i c i ty Data fo r Herb i c i de s  U s e d  i n  
R i g h t- o f-Way Management 

P hy s i c a l /  
Chem i ca l  

C haracteri s t i c s t 1  

H i g h  s o l ub i l i ty 
i n  wate r ,  l ow 
v o l at i l i ty 

BP = 302° F ; 
VP = 36 mm Hg at 
2 0° C ;  emu l s i f i e s  
i n  wa t e r  

V P  i s  n e g l i g i b l e ;  
m i s c i b l e  i n  water 

B P  = < 180° F ;  
V P  = 2 3  mm H G  at 
20 ° C ;  i n f i n i te 
s o l ub i l i ty i n  
water 

I ng e s t i o n  

LD50 rat:  
> 2  g/kg ; 
l ow h a z a rd 
to humans 

LD50 ra t :  
> 2  g / kg ; 
l ow hazard 
to h umans 

L D s o  r a t :  
24 . 4  g/kg ; 
extrem e l y  
l ow hazard 
to humans 

LDso rat : 
3 g / kg 

Tox i c i t  

D e rma l 

L D s o  ra b b i t :  
> 4 . 0  g/kg ; 
l ow hazard 
to h umans 

L D s o  rab b i t :  
> 4 . 0  g / kg ; 
l ow h a z a rd 
to humans 

LD50 rabb i t :  
> 1 . 68 g / kg 

Ld50 rabb i t :  
> 2 g / kg 

I n h a l a t i o n  

L o w  hazard t o  
h umans 

Low hazard 
to h umans 

Rats exp o s e d  to 
5 6 . 6 mg/L f o r  
1 h o u r  s h owed 
no effects 

Re l a t i v e l y 
n o ntox i c  

I r r i ta t i o n  Pote n t i a l  
G u i de l i n e s /  
Standa rds S k i n  

Moderate , w i t h 
s u p e r f i c i a l  b u r n s  
afte r p ro l o n ged 
exp o s u re 

S l i g h t  to moderate 
upon p ro l o nged or 
repeated contact 

M i l d  to moderate 

S k i n  i r r i tat i o n 
w i t h  m i l d  to 
mode rate b u r n s  
upon p ro l o n ged 
o r  repeated 
exp o s u re 

Eye s  

Moderate , w i t h  
c o r n e a l  i n j u ry ; 
p o s s i b l e  perma­
nent i m p a i rme n t  
o f  v i s i o n 

None 

None 

Mode rate , w i t h  
s l i g h t  to 
mode rate c o r n e a l  
i n j u ry that 
he a l s  w i th t i me 

200 ppm 
methano l 

( i n ha l a t i o n )  

4 0 0  ppm 
i s op ropano 1 

( i n ha l a t i o n )  

DOW i nd u s tr i a l  
hyg i e ne g u i de :  
10 mg/m3 
kero s e n e- 1 i ke 
s o l v e n t s  
( i n ha l a t i o n )  

O t h e r  Remarks 

N o t  a s s o c i ated w i t h  
c umu l at i v e  terato­
ge n i c ,  embryotoxi c ,  
o r  mutage n i c  effects 

Repeated o r  p ro l o n ged 
exp o s u re has c a u s e d  
gastro i nte s t i n a l  d i s ­
turbanc e s , o rgan and 
t i s s ue damage i n  
huma n s ; n o t  terato­
g e n i c ,  c a r c i nogen i c ,  
o r  mutage n i c ;  i s  
fetotox i c  

t 1  B P  = b o i l i ng p o i n t ;  V P  = v a p o r  pres s u r e . 

t2 T LV = thres h o l d  l i m i t  v a l u e .  

S o u rce s :  

Mater i a l  S a f e ty Data S heet f o r  Ga r l o n  ( R )  3 A  H e rb i c i de ,  DOW Chemi c a l  U . S . A . , M i d l and , M I , A u g u s t  18 , 198 1 .  
Mate r i a l  Sa fety Data S heet f o r  G a r l o n  ( R )  4 H e rb i c i de ,  DOW Chemi c a l  U . S . A . , M i d l and , M J , J u n e  10 , 198 0 .  
Mate r i a l  Safety D a t a  S h e e t  f o r  Kre n i te B rand C o n t r o l  Age n t , E .  I .  D u P o n t  De Nemours and C o .  I nc . , 

Wi l m i ngto n , D e l aware , December 198 0 .  
T ox i c o l o g i c a l  J n ormat i o n  o n  F o s a m i ne Ammo n i um S a l t  ( Ammo n i um e t h y l  carbamo g l p h o s p h o nate ) , H a s ke l l  Laboratory 

f o r  T ox i c o l ogy and I n d u s try Medi c i n e ,  March 15 , 1979 . 
Mate r i a l  S a f e ty Data S h e e t  f o r  Tordon ( R )  101 M i xture Weed and B r u s h  K i l l e r ,  Dow Chem i ca l  U . S . A . , M i da n d ,  M l , 

May 2 1 ,  198 2 .  
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Avai l ab l e  data pro v i de e v i dence that he rb i c i de app l i cati o n  to r i ghts - o f­
way w i l l  not re s u l t i n  b i o l og i c a l l y  s i g n i f i cant  conce ntrati o n s  i n  s u rface 
wate rs o r  gro u ndwate rs , e spec i a l l y  i n  v i ew of the p roposed  s e l ecti v e , ground­
l ev e l  app l i cati o n  p racti c e s  and adherence to ru l es of p e st i c i de- free zones  
near  s u rface wate rs ( see  Sect i o n  4 . 1 . 3 ) .  The  Nati o na l  P r i mary D r i n k i ng Wate r 
Standard for 2 , 4- 0  ( i n  Tordon 101)  to protect c ommu n i ty water s upp l i e s  i s  
100 ppb . By compari ng o ra l  l etha l  dos e  ( LD 50 )  v a l u e s  i n  a n i ma l s and h umans  
for the other  herb i c i de s  (Tab l e  4 . 8 ) , it  i s  expected that l ev e l s i n  dri n k i ng 
wate r as  h i gh or h i gher  than  the 2 , 4- 0  standard a re s afe for h uman  cons umpti o n .  

Herb i c i de u s e  has  been  found  to b e  e n v i ronmenta l l y  acceptab l e  a s  p ract i ced 
by the U . S  Fore s t  Serv i ce i n  the Northeast reg i o n .  Th i s  p rogram i nv o l v e s  the 
treatment o f  18 , 200  ha  (45 , 000  acre s )  w i th a var i ety of h e rb i c i de s  i nc l ud i ng 
2 , 4-0 , P i c l oram , and Kre n i te for road and tra i l management , recreat i o n a l  
dev e l opment , a n d  o t h e r  u s e s  ( U . S . F o r .  S e rv . 1978 ) . T h i s  c o nc l u s i on was 
parti a l l y  based upon 25  years of h e rb i c i de use by the Forest  Serv i ce w i th  no 
known hea l th pro b l ems i n  Forest  Serv i ce p e r s o n ne l , app l i c ators , or l oc a l  
re s i dents . 

Severa l  a l ternati ves  to vegetat i ve management u s i ng h e rb i c i de s  ex i st  
i nc l ud i ng manua l , mec han i ca l , and b i o l og i c a l  methods ( U . S .  F or .  Serv .  1978 ) .  
Howe ve r ,  the  mos t  readi l y  acceptab 1 e tec h n i q u e s  are manua  1 o r  mec han i c a  1 
vegetat i o n  c o ntro l . These  methods a re much  more l ab o r- i nte ns i ve and expose  
wo rkers to  i nc reased  r i s ks o f  i nj ur i es from acc i dents i n  too l , e qu i pme nt , and  
brush  hand l i ng .  The  B o n n e v i l l e  Powe r Adm i n i s trat i o n  i n  Oregon  has  reco rded 
i nj ury freque ncy data re s u l t  · j  ng from b r u s h  c utt i ng acti v i t i e s and found  that 
the 5-year average i nj u ry rate i s  5 i nj u r i e s  per  200 , 000-man  hours wo r ke d .  No 
c hemi c a l  toxi c i ty i nj ur i e s  we re repo rted amo ng wo r kers  over th i s  s ame t i me 
per i od  ( U . S .  Dep . E ne rgy 1982 ) . A l though  genera l l y  more r i s ky for wor kers , 
the s e  methods p r e s e nt l i tt l e o r  no  r i s k  to the p ub l i c .  Vegetat i v e  management 
us i ng herb i c i des , o n  the othe r hand , s ubstant i a l l y  reduce s  hea l th and s a fety 
ri s ks for  worke rs wh i l e  s l i gh t l y  i nc reas i ng the r i s ks o f  tox i c  e f fects to the 
p u b l i c ,  espec i a l l y  from e ro s i o n s p i l l - re l ated e ve nts . 

I n  c o nc l u s i on , a l though  the h e rb i c i de s  proposed  for  u s e  i n  the  ri ghts­
o f-way have l ow degrees  o f  toxi c i ty to a n i m a l s and h uman s , the i r  app l i cati o n  
accordi ng  t o  l ab e l  d i recti o n s  a n d  t h e  m i t i gat i ve measures  i n  Sect i on s  4 . 3 . 3 
and 4 . 3 . 8 . 2 wi l l  e n s ure the i r  s afe u s e . I t  m u s t  be  remembered that toxi c i ty 
does not neces s ar i l y  i nd i cate a hazard . Even  for p e st i c i des that are demon­
strated to be  harm f u l  to h umans , exte ns i ve expe r i ence  wi th them i nd i c ates  that 
these  pote nti a l l y  dange ro u s  c ompo u nds can  be  u sed  s a fe l y  ( Barnes  1975 ) .  

4 . 1 . 9  Radi o and Te l ev i s i o n I nte rference  

Rad i o  n o i se  i s  a genera l  term used  i n  reference to  any u ndes i rab l e  d i s ­
turb ance o f  t h e  rad i o  freque ncy band , wh i ch ranges from 3 k H z  t o  3 0 , 00 0  MHz . 
O f  i nterest h e re i n ,  howe ve r ,  are those  freque nc i es at wh i c h c o ro n a  d i s c harge 
as soc i ated wi th transm i s s i on l i nes  i nte rferes wi th radi o and te l ev i s i o n recep­
t i o n , i . e . , the  AM broadcast  band ( 535-1605  kHz )  and the l ower te l ev i s i o n 
b roadcast  bands ( Channe l s 2- 6 at 54-88 MHz ) . The  FM broadcast  ra nge from 
88 MHz  to 108 MHz i s  u n a f fected by p u l s ati v e - type no i s e ( E l ec .  Powe r Re s .  
I n st .  1982 ) .  
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Subj ect i ve e v a l uat i o n s  by tes t  i nd i v i du a l s have  s hown that the to l e rance  
l ev e l  for DC  rad i o i nterference ( R I )  corresponds  wi th  a b roadcast s i gn a l - to­
no i s e rat i o  ( S N R )  o f  about 10 to 1 .  In terms of e q u i va l ent  dB l ev e l s ,  the  RI 
at the  rece i v i ng ante n n a  must be  20  dB be l ow the b roadcast s i g n a l  for acceptab l e  
recept i o n  ( E l ec .  Powe r Re s .  I ns t .  1977 ) . B rac ken ( ER ,  V o l . 3- -Append i x  C )  h a s  
repo rted t h a t  a d i ffe re nt i a l  o f  1 7  d B  re s u l ts i n  1 1 e nt i re l y  s at i s facto ry AM 
re cept i o n . 1 1 T h u s , i n  an area whe re a g i v e n  s tati o n  b roadcast  s i gn a l  i s  40 dB , 
DC  R I  excee d i ng  2 0  dB wo u l d  l i ke l y  degrade rad i o  recept i o n o f  the g i ve n  s i gn a l . 

Combe r and  N i gb o r  ( 1982 ) repo rt that parame ters  that have the  most  s i g n i ­
f i cant e ffect o n  R I  l eve l s  a re the  n umbe r and  d i ameter o f  conducto rs . An 
i nc rease  i n  e i ther  wi l l  re s u l t i n  a decrease  i n  R I . C o nductor  di ame ters for 
the  proposed  i nte rcon n e ct are re l at i v e l y  l arge compared to those o f  m u l t i p l e 
cond uctors s hown i n  Tab l e  4 . 9 ( s ee Tab l e  2 . 1 ) .  

Iii 
Tab l e  4 . 9 .  Rad i o I nterfe re nce  Leve l s i n  Re l at i o n  to Vo l tage Leve l s 

and  Some De s i gn P a ramete rs o f  D i rect C urre nt Tra n sm i s s i o n L i n e s  

Mean  
C o nductor N umber  of  P o l e F a i r  Weather 
D i ame ter Conductors Spac i n g Operat i ng  Rad i o I nterference 

( mm )  P e r  Po l e  ( m )  K i l ovo l tst 1 ( dB above  1 � V/m ) 

61  1 10 . 5  ± 400 5 3 . 4  

46  2 10 . 5  ± 400 43 . 2  

46  2 18 . 3  ± 5 0 0  49 . 0  

46 2 18 . 3  ± 525  49 . 0  

46 2 18. 3 ± 600  5 5 . 9  

3 0 . 5  4 11 . 2 ± 500  42 . 9  

3 0 . 5  4 11 . 2  ± 6 0 0  48 . 9  

3 0 . 5 4 13 . 2  ± 5 2 5  42 . 8  

3 0 . 5 4 13 . 2 ± 600  47 . 3 

t l Quas i - p e a k  mea s u rements at 834 kHz and  30 . 5 m rad i a l l y  from the pos i t i ve 
conducto r .  

So urce : E l ectri c Powe r Researc h  I n s t i tute ( 1977 ) .  

Mea s u red  R I  l e ve l s a s s oc i ated wi th de s i gn parameters  s i m i l a r to those  o f  
t h e  p roposed  New E ng l and/Hydro - Quebec  i nterco nnect  a r e  n o t  ava i l ab l e .  Howeve r ,  
B racken  ( ER ,  Vo l .  3- -Appe n d i x  C )  has  e s t i mated that the L 5 0  fai r weath e r  R I  
l ev e l  at  1 MHz at the edge  o f  the ri ght- o f-way wo u l d be  37  dB ; a comparab l e  
l e v e l  fo r we tted conducto r  cond i t i o n s  wo u l d  b e  34  dB .  J o h n s o n  ( 1982 a )  has  
predi cted that the  R I  at 23 m ( 75 ft)  from the  c e nter l i ne o n  the  s i de o f  the 
po s i t i ve conductors wo u l d be  l e s s  than 40 dB for 80% o f  the t i me .  Based on  a 
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re l at i ve l y  c o n s ervat i ve p red i ct i o n  equat i o n  ( Re i n e r  and  Geh r i g  1977 ) , Haral amp u 
and  Comber ( E R ,  Vo l .  2-- Sec . V ,  p .  80 ) ca l c u l ated the fa i r weather R I  for 
three ex i s t i ng DC tra n sm i s s i o n  l i ne s .  R I  l eve l s  a t  the edge o f  r i ghts- o f-way 
ranged from 47 dB for vo l tage l ev e l s o f  ±400 kV to 55  dB for v o l tages o f  ±500 kV . 
U s i ng the same equati o n , the comparab l e  R I  for the p roposed New E n g l a nd/Hydro­
Quebec i nterco nnect  was e s t i mated at 41 dB . I n  v i ew o f  the forego i ng ,  i t  i s  
u n l i ke l y  that operat i o n o f  the proposed  l i ne  wo u l d  cause  comp l a i nts concern i ng 
rad i o  recepti o n .  

The poten t i a l  fo r te l ev i s i o n i nterfe re nce ( TV ! ) cau s i ng recep t i o n  prob l ems 
appears neg l i g i b l e .  Based on i nvest i gat i o n s  at the D a l l e s te s t  s i te i n  O rego n , 
wh i c h i nvo l ved vo l tage s o f  up to ±600 kV , the E l ectr i c  Powe r Research  I n s t i tute 
( 1977 ) c o n c l uded that TV! i s  of l i tt l e concern at d i s tances  greater than 2 5 m 
(82 ft ) from the cente r l i ne o f  the ri ght- o f-way . Other  i nves t i gat i o n s  at the 
D a l l e s test  s i te i nvo l ved con structi n g  test  fac i l i t i e s  s i m u l at i n g  des i gn 
parameters o f  the C e l i l o - Sy l mar  HVDC l i ne .  The te s t  fac i l i t i e s  were energi zed 
to l i ne vo l tages up to ±600 kV . Test re s u l ts  repo rted by Chart i e r  et  a l . 
( 1979 )  i nd i cate that n o  TV! was detectab l e  d u r i n g  fa i r  weather cond i t i o n s ; 
some i nterfe rence  may have been  detected at l i ne vo l tages  o f  ±500 kV and above 
dur i n g  fo u l  weather c o nd i t i o n s  s uc h  as  dry s now , but  the d i s turbance was 
neg l i g i b l e .  I n  v i ew o f  the forego i ng ,  i t  i s  h i gh l y  u n l i ke l y  that operat i o n  o f  
the proposed i nternat i o n a l  i nte rcon nect  wo u l d  cause  TV!  outs i de o f  the ri ght­
o f-way . 

The phys i ca l  presence  o f  co nductors and tower s tructures may cause  s cat­
teri n g , re f l ect i ng ,  or rerad i at i o n  of pr i mari l y  te l ev i s i o n b roadcast s i gn a l s ,  
thus  res u l ti ng i n  the phenome non  refe rred to as  " gh o s t i ng"  ( E l ec .  Power Re s .  
I n s t .  1982 ) .  Howeve r ,  the App l i cant  i s  comm i tted to make mod i f i c i at i o n s  to 
rece i v i ng ante nna  i f  i t  i s  s hown that the proposed l i ne causes  i nterfere nce 
( ER ,  Vo l .  2 - - Sec . V I  B ) . TV ! as  we l l as  R I  may re s u l t from gap sparki ng  
u s u a l l y  caused  by  fau l ty o r  l oo s e  f i tti ngs ; s uc h  s i tuati o n s  are reme d i ed by 
ro ut i ne ma i nte nance . 

4 . 2 CONSEQU ENCES  O F  ALT E RNAT IVES  TO THE P ROPOSED  I NT E RCONN ECTI O N  

4 . 2 . 1 A l ternat i ve I nte rco n nect i o n  De s i gn s  a n d  Corri dors  

4 . 2 . 1 . 1 A l ternat i ve Des i gns  

I n  genera l , bas i c  i mpacts from the pre sence  o f  tra n s m i s s i o n l i ne  r i g ht- o f­
way wo u l d  not d i ffer from those  expected u nder the proposed  act i o n .  The 
ri ght- o f-way wi dth cou l d be  narrowed perhaps 15 m ( 50 ft)  i f  the l i ne s  we re 
des i gned for operati o n at l es s  than 300 kV (Ga l v i n  1979 ) .  Th i s  wo u l d  reduce  
the area req u i r i ng c l ea r i ngs , but  v o l tages  th i s  l ow wo u l d  c o n s t ra i n  the c apac i ty 
o f  the l i ne fo r d e l i very o f  powe r .  U s e  o f  l atti ce-wo r k  s upport structure s  
wo u l d req u i re comm i tt i ng  more area to towe r bases  ( ca .  1 5 0  m2 v s . 10  m2 ) 
a l though  fewe r s tructures wo u l d  be nece s sary per ki l omete r- - 3- 4/ km v s .  4 - 5 / km 
(Ga l v i n  1979 ) .  

A maj o r  e ffect o f  a l tered des i gn cou l d  be  a c hange i n  the e l ectri c and  
magnet i c f i e l ds a s s o c i ated wi th l i ne operat i o n .  Operat i o n at l owe r v o l tages 
wo u l d  l ead to reduced f i e l d  strengths  at the cost o f  reduced powe r capac i ty .  
Changes  i n  co nductor c o n f i gurat i o n  wo u l d  a l s o  a l te r  f i e l d  parameters . For  
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examp l e ,  f i e l d strengths i nc rease  w i t h  smal l e r b u nd l es  ( 2  s ubconductors p e r  
b u nd l e )  a n d  decrease wi th  l arge r b u nd l e s  ( 4  s ubconductors  per  b u n d l e ) .  The 
l atte r co u l d be  ac h i eved at h i gher  cos t ,  but  the c urrent c o n f i g u rat i o n  has  
s ub s ta nt i a l l y  reduced the poten t i a l  for corona  be l ow c u rre n t l y  operat i ng DC 
l i ne s .  

D C  operat i o n  was c h o s e n  because  i t  w i l l  s e rve a s  a buffer  betwee n  the HQ 
and N EPOO L AC systems , e n hanc i ng re l i ab i l i ty by avo i d i ng the need for req u i r i ng 
sync hronous  operat i on o f  the two systems . I n  add i t i o n , DC operat i o n  a l l ows 
c l o s e r  c ontro l of powe r f l ow and h i gher  eff i c i ency for transport i ng  power over  
great d i s tanc e s .  Operat i o n  o f  t h e  l i ne o n  A C  wou l d  reduce  p roduc t i o n  o f  i on 
f i e l ds  to zero , thus  reduc i ng total  e l ectr i c  f i e l d  s trengths to the nomi n a l  
l ev e l s as soc i ated wi th t h e  presence  o f  a s i mp l e  e l ectr i c  charge . Howeve r ,  the 
potenti a  1 for i nduced vo  1 tage and  e 1 ectri  c s ho c k  i s  h i gher  i n  AC f i e 1 ds than 
i n  c omparab l e  DC f i e l ds because  o f  the a l te rnati ng  f i e l d ' s  c apa c i ty to i nduce  
c ha rges  i n  stat i o nary objects ( B ra c ke n  1979 a , 1979b ) .  Because  o n l y  two con­
ductor l i nes  a re nec e s s a ry ,  DC systems can  u se s horter s upport structures  and 
narrowe r r i g h t s - o f-way than  c omparab l e  AC systems . 

The App l i cant d i d  c on s i de r  u ndergro u nd i ng  the i nterconnect i o n , wh i c h  
wo u l d  reduce v i s u a l  i mpacts o f  the l i ne .  However , econom i c  costs  are h i gher  
due to the need for excavat i o n , bac kfi l l i ng ,  and  rehab i l i tati ng tre nches  for  
the  u nderground  l i ne .  · Sho rt- term i mpacts due  to  l i ne b u r i a l  wou l d  be  greater 
than for a conve n t i o n a l  l i ne because  o f  extens i ve d i s t u rbance o f  l and a l ong  
the  r i ght-of-way . Bec a u s e  o f  the smal l amount  o f  area to be  affected by the 
proposed  1 i ne  and  the 1 ac k o f  effects to cri  t i ca  1 resource features , the 
b e ne f i ts o f  the l e s s  obtrus i ve u nderground  l i nes  wi l l  not s ub stanti a l l y  reduce 
i mpacts p roj ected for the proposed  des i gn .  

A l ternat i ve des i gn s  cannot s ub s tant i a l l y  reduce e n v i ro nme ntal  i mpacts 
wi thout a l so reduc i ng the capac i ty o f  the l i ne to carry powe r .  

4 . 2 . 1 . 2 Vermont Corri dor Opt i o ns 

A i r Qua l i ty 

The expected . a i r q u a l i ty i mpacts a l ong  the Central  Sp i ne and  I nterface 
corri dors  wou l d  b e  i dent i c a l  to those expected for the Pre fe rred Corri dor 
( c o n ta i n i ng the Proposed Route ) .  

Geol ogy 

Approx i mate l y  7 to 14 km ( 4  to 9 m i ) o f  exces s i ve s l opes ( > 25%) occur  
a l ong  the Ce ntra l Sp i ne and  I nterface corri dor routes  ( K l u nder Assoc . 1981 ) . 
Th i s  range encompas s es the extent o f  exces s i ve s l opes  found  w i th i n  the P re­
ferred Corri dor ( Tab l e  4 . 10 ) . These  a reas are c o n s i dered to have h i gh eros i on 
potent i a  1 .  

S o i l s  

Over  150 h a  ( 380 ac res ) o f  p r i me agri c u l tura l  s o i l s  o c c u r  w i th i n  the 
r i ghts-of-way i n  each of  the two Vermo nt a l ternat i ve corri dors ( K l u nder As soc . 
1981 ) . Th i s  c ompares to l es s  than  5 ha  ( 12 acre s )  w i t h i n the Pre fe rred 
Co rr i dor .  Where these  areas ca� not be  spanned and where c l eari n g  must  occ u r ,  



4-51  

Tab l e  4 . 10 . Compa r i s o n  o f  Pre fe rred and  A l ternat i ve Corr i dor  
Rout i ng Opti o n s  

Featurest 1 P re ferred 

Le ngth ( km )  91 

R i g ht- o f-way area ( ha ) t 2 520 

Fore s ted  l and ( ha ) t 2 460  

Agri c u l tura l  l a nd ( ha )  10 

U rban  l and ( ha )  0 

P r i me agri c u l tura l  
s o i l s  ( ha )  2 

S h a l l ow s o i l s  ( km )  6 

Steep s l opes ( km )  10 

Stream c ro s s i ngs 40 

Maj o r  wet l ands  ( km )  6 

Deeryards ( km )  13  

Road c ro s s i ngs  5 

Ra i l road c ros s i ngs  2 

P i pe l i ne cro s s i ngs  1 

U n i que  l a ndscape ( km )  3 0  

Lands cape 
character i s t i c s  9 

Maj o r  v i ews heds 2 

Sce n i c  roads 5 

Natural  areas 5 

H i sto r i c a l  s i te s  0 

Structure s  5 

Ave rage re l at i ve 
ra n k i ngt3 2 . 9 

Centra l 
Sp i ne 

99 

600 

430 

60  

4 

190 

20  

14 

90  

1 

5 

44 

3 

1 

30  

18 

18 

44 

4 

8 

208 

1 . 8 

t 1 1 km = 0 . 62 m i l e s ;  1 ha = 2 . 5 acre s .  

I nterface 

94 

570 

400 

65  

4 

160 

14 

7 

70  

4 

3 

47 

1 

1 

25  

9 

6 

47 

7 

7 

152 

2 . 5 

N ew Hamps h i re 

130 

790 

760 

30  

0 

36  

5 

9 

74 

10 

8 

35  

6 

1 

15 

6 

1 

6 

0 

0 

99 

2 . 8  

t2 R i g ht- o f-way i s  6 1 - m  ( 20 0 - f t )  i n  w i dth ; does not i nc l ude area for 
conve rter term i na l  and  gro u nd e l ec trode fac i l i t i e s .  

t3 Ranks  range from  1 = l e s s  preferab l e  to 4 = more preferab l e  for rout i ng 
a transm i s s i o n l i ne re l at i ve to  other a l ternat i ve s  for eac h o f  19 e nv i ­
ro nme nta l feature s .  Length a nd area we re cons i dered t o  b e  equ i va l e n t  
feature s .  

Sourc e :  E R  ( Vo l . 2 & 3 ) ; K l u nder Assoc i ates ( 1981 ) . 
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the c o nstructi o n  o f  a transm i s s i on l i ne wou l d  a c c e l e rate eros i on .  Bec a u s e  of  
the greater extent o f  p r i me s o i l s ,  th i s i s  o f  cons i de rab l y  greater concern  
a l ong  the  a l ternat i ve c o r r i dors . 

Agri c u l ture  

Wi th i n the  study a re a ,  the  maj o r i ty o f  agr i c u l tura l  l ands  a re l ocated i n  
the western  town s ( K l u nder  A s s o c .  1981 ) . Consequent l y ,  the  mo re westward 
routes ( i . e . , Central  Sp i ne and I nte rface c o rr i do r s )  wo u l d  traverse  s i x  t i me s  
the amount  o f  agr i c u l tura l  l ands  traversed b y  the P re fe rred C o r r i do r ( Tab l e 4 . 10 ) . 
Agri c u l tura l  l and i s  part i c u l a r l y  i mp ortant i n  a l ternati ve segme nts travers i ng 
the town s o f  Derby , H o l l and , Barton ,  and S u tton  ( F i g u re 2 . 8 ) .  Much  o f  th i s  
l and o c c u r s  o n  p r i me agri c u l tural  s o i l s  ( K l u nde r A s s o c .  1981 ) .  

Fore s try 

S e l e ct i o n  o f  e i ther  maj o r  a l te rnati v e  route i n  Vermont wou l d res u l t i n  
l es s  forest  c l e ar i ng than i s  ant i c i pated for  the P re fe rred C o r r i d o r  ( Tab l e  4 . 10 ) .  
Wi th i n  the Central  Sp i ne Corr i dor , 430  ha  ( 1100 a c re s ) o f  forest  wou l d b e  
affected ; wi th i n  the  I nte rface C o rr i do r ,  400  ha  ( 1000  ac re s ) wo u l d be  affecte d .  
Howeve r ,  i t  i s  n o t  ant i c i pated that remov a l  o f  forest  re s o u rces  i n  a ny o f  t h e  
a l ternat i ves  wou l d  have negat i v e  i mpacts upon t h e  fores try i ndus try .  C l ear i ng 
wou l d  amo unt  to l es s  than 0 . 1% o f  the reg i o n a l  fore s t l and ava i l ab l e for  c om­
merc i a l product i o n  ( K i n gs l ey 1977 ) .  In add i t i o n , c u rrent forest acc ret i on i s  
o cc u rr i ng at a faster rate than c omme rc i a l harves t i ng ( Se ct i o n  4 . 1 . 2 . 3 ) .  
Thus , the reduct i o n  i n  forest  c l ea r i n g  ( up to 60 ha  [150  a c re s ] )  a c h i eved  by 
s e l ect i n g  o n e  of the a l ternat i ves  wo u l d  not s i gn i f i cant l y  affect the  i mpacts 
o f  the p roposed l i ne .  

M i n i ng 

N o  known m i nera l  extract i o n  o r  majo r  s and and grave l beds wou l d  be  l ocated 
wi th i n  e i ther  Vermont a l ternati v e  c o r r i dor .  

Rec reat i o n  

The  study area  i n  Ve rmont ( see  Secti o n  3 . 2 . 5 ) o f f e r s  a v a r i ety o f  oppo r­
tun i ti e s  for  both  centra l i zed and d i spersed  recreat i o n  ( D e lo rme P u b  l .  C o .  
1981 ) . T h e  a l ternat i ve c o r r i dors  wou l d  traverse  t h e  S t .  J o h n s b u ry Mu n i c i pa l  
Forest  a t  the j u ncture o f  Segments 15 , 19 , a n d  2 2  ( F i g ure 2 . 8 ) .  I n  the  town 
of B u r ke , the I nterface Corr i dor  wou l d  p a s s  t h ro ugh Dar l i ng State P a r k  and  the  
B u r ke Mou nta i n Ski  Area .  S o utheast o f  Lyndonv i l l e  ( F i g u re 2 . 3 ) , the Central  
Sp i ne C o r r i dor  wou l d  cross  the Lyndon Out i ng C l u b  Ski  Are a ; th i s  c o r r i dor  
wou l d  cross  C rysta l Lake State Park  i n  the town o f  Barto n .  In  addi t i o n  to  
pass i ng through these  rec re at i o n  areas , the a l ternat i v e  c o r r i do rs wou l d pass  
w i th i n 8 km  (5  m i ) o f  seve ra l  other  areas i nc l ud i ng B r i ghton M u n i c i pa l  Forest , 
V i ctory State F o re s t , S h e ff i e l d Mun i c i pa l  F o re st , W i l l oughby State F o re s t , 
Mathewso n  State Fore s t , and Lyndon State Forest .  Many o f  the l akes  near  the  
n o rthern  segme nts o f  the a l ternat i ve c o r r i dors are u s ed by f i s herme n ( De lorme 
P u b l . C o .  1981) .  

The  two a l ternat i ve c o r r i dors  wou l d  d i rect l y  a ffect these  des i gnated 
recre at i on areas . I nd i rect affects to nearby areas wo u l d be  p r i mar i l y  due to 
v i s u a l  i ntrus i on .  O n  the who l e ,  the a l te rnat i ves  wo u l d  i mpact mo re des i gnated 
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rec reat i o n  areas t h a n  the  P roposed Route wh i c h  affects n o n e  d i rec t l y  ( Sec­
t i o n  4 . 1 . 2 . 5 ) .  Impacts to d i s persed  recreat i o n  wou l d  b e  o n  the s ame order as 
des c r i bed  fo r the P roposed Ro ute ( Sect i o n  4 . 1 . 2 . 5 ) .  

Res i denti a l , Commerc i a l , and I ndustr i a l  

T h e  two a l ternat i ve corri dors wo u l d  traverse  a more u rba n i zed port i o n  o f  
the s tu dy a rea ( K l under Assoc . 1981 ) . Each  corri dor wou l d  e ncompas s about 
4 ha  ( 10 acre s ) o f  l and c l a s s i f i ed a s  urban ( Tab l e  4 . 10 ) .  P roposed l and- u s e  
patterns  cou l d res u l t  i n  the  res i denti a l  o r  i ndustr i a l  deve l opment o f  75% o f  
t h e  Centra l  Sp i ne Corr i do r  a n d  55% of  t h e  I nte rface Co rri dor ( K l u nder As soc . 
1981 ) . The  P re fe rred Corri dor has l i ke l y  pote nt i a l  deve l opment  for about 3 5% 
o f  i ts l e ngth , mos t l y  at the s outhern e n d .  The  Centra l Sp i ne Corri dor wo u l d  
conta i n  over  200  s tructures and the I nterface Co rr i do r  over  150 i n  co ntrast  to 
5 s tructure s  w i th i n  the  P re fe rred Corri dor ( Tab l e 4 . 10 ) .  

U s e  o f  the P re fe rred Corri dor for the proposed  l i ne p ro v i des  the l east  
pote nt i a l  fo r c ompeti ng w i th res i de nt i a l  o r  i ndustr i a l  u s e s  o f  l and i n  the  
s tu dy are a .  

Natu ra l Areas 

The Vermo nt a l te rnat i ves  wou l d  encroach  on or be  near four to seven  
nature or cons ervat i o n  areas i n  the s tudy area ( Tab 1 e 4 . 10 ) .  The  Centra 1 
Sp i ne Corri dor wou l d  pass  w i th i n 8 km ( 5  m i ) o f  the  Ca l endar B ro o k  and  South  
Bay wi l d l i fe management  areas . The I nterface Co rr idor  wou l d  pass  near the  
B u l l H i l l  and Hurr i cane Pond w i l d l i fe management  areas . Use  o f  the P re ferred 
Corri dor w i l l  affect a s i m i l ar n umber o f  natural  areas but  none d i rect l y  
( Sect i o n  4 . 1 . 2 . 7 ) .  

A i rpo rts , Nav i gat i o n  Route s , a n d  Trai n i ng Areas  

I mpacts o n  a i rports , nav i gati o n  route s , and tra i n i ng areas wou l d  b e  the  
s ame as  d i s c u s sed  for the P roposed Route ( Sect i o n  4 . 1 . 2 . 9 ) .  

FERC- L i cen sed Lands 

The  a l ternat i ve corr i dors wou l d  c ro s s  the s ame FERC- l i ce n s ed l ands  c ro s s ed 
by the  P roposed Route ( Secti o n  4 . 1 . 2 . 9 ) .  

S u rface Wate r and Groundwater 

I mpacts of  the  a l ternat i ve corri dors on s urface water and groundwater 
wo u l d  be  s i m i l ar i n  nature to tho s e  d i s c u s sed  for the P ropo sed  Route ( Sec­
t i o n  4 . 1 . 3 . 1 ) .  The  a l ternat i ve routes  wou l d  cross  3 0  to 5 0  more s treams than 
the P re ferred Corri dor ( Tab l e  4 . 10 ) ; hence  i mpacts to s u rface wate rs wou l d 
l i ke l y  b e  greater i n  exte nt i f  an  a l ternati ve corr i dors were chos e n .  

Terre s tr i a l  Vegetati o n  and  Wi l d l i fe 

The nature o f  i mpacts to vegetato n and w i l d l i fe wou l d be  as  des c r i bed  i n  
Sect i o n  4 . 1 . 4 . 1 .  S e l ect i o n  o f  e i the r a l ternat i ve wo u l d  re s u l t i n  l es s  ( 10- 15%)  
area o f  fo res t  hab i tat than the  P re fe rred Co rri do r  ( Tab l e  4 . 10 ) .  However , 
th i s  reduct i o n  i s  u n l i ke l y  to s i gn i f i cant l y  a l ter i mpacts because  each  rout i n g  
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opt i o n wou l d  encompas s  l e s s  than 0 . 1% of th i s  re s ourc e .  The  a l ternat i ve 
corri dors wou l d  pass  through  l es s  than h a l f the amo unt  o f  deeryards traversed 
by the Pre ferred Corr i dor  (Tab l e  4 . 10 ) . 

Aquat i c  B i ota 

E n v i ro nme nta l c o n s equences  for aquat i c  b i ota a l o n g  the a l ternat i ve corri ­
dors wo u l d  be  o f  t he same nature as  des c r i bed for t he Proposed Route ( Sec­
t i on  4 . 1 .  4 .  2 ) , b ut  t he exte nt of  i mpacts wou l d  be  greater because  o f  the  
greate r number o f  s tream c ro s s i ngs  (Tab l e  4 . 10 ) .  

Wet l ands  

Fewer k i l ometers o f  wet l ands  wou l d  be  c ro s sed by  u s i ng the a l ternat i ve 
corri dors  than by u s i ng the Prefe rred Corr i dor  (Tab l e  4 . 10 ) .  

Threatened and  E ndangered Spec i e s 

There are no threatened or  e ndangered p l ant  taxa from the federa l l i s t  or 
proposed  for i nc l us i o n o n  that l i s t that are found a l o n g  these  a l ternat i ve 
route s  ( C o u ntryma n 1978 ; U . S .  F i s h W i l d l . Serv . 1982 ; Crow 1982 ) .  As a l ong  
the Proposed Route , rare taxa o f  p l ants  m i ght  occur  b ut wo u l d  be  u n l i ke l y  to  
be  i mpacted ( Sect i o n  4 . 1 . 4 . 4 ) .  I mpacts to threatened  or  e n dangered wi l d l i fe 
wo u l d  be  e q ua l l y  u n l i ke l y . 

Soc i oeconom i c  I mpacts 

T he soc i oeconom i c  c o n s e quences  a s s oc i ated w i t h  s e l ec t i ng one of the 
a l ternat i ve Vermont ro ut i ngs  wo u l d  be  of the same nature as  des c r i bed for the 
Proposed Route ( Se ct i o n  4 . 1 . 5 ) .  The work force a s s oc i ated wi t h  l i ne c o n struc­
t i on  and operat i o n  wo u l d  not be o f  s uf f i c i e n t  s i ze to s ub s ta nt i a l l y  a l ter 
l oc a l  demograp h i c  patte rns  or  stra i n  l oc a l  serv i ce s . The l arge r popu l at i on  i n  
the l oca l e  of  the a l ternat i ve corri dors s ho u l d b e  ab l e  to absorb s u c h  i mpacts 
more read i l y  than  w i t h i n  the Preferred Corri dor .  In  add i t i o n ,  n o n l oca l  workers 
a l ong  these routes wo u l d  c o ntr i b ute an  even  l ower perce ntage o f  the l oc a l  tax 
i ncome . The more urba n i zed areas a l ong  the a l ternat i ve routes wou l d  a l so be 
more ab l e  to prov i de ade quate food and l odg i ng serv i ce s  w i thout  stra i n i ng 
the i r  ava i l ab i l i ty to tour i sts . 

The a l ternat i ve corri dors c o nta i n c o n s i derab l y  l a rge r amo unts  o f  res i den­
t i a l  l and than the Prefe rred Corri dor ( Tab l e  4 . 10 ) .  Thus , i t  i s  l i ke l y  that 
any i mpacts upon  l and v a l ues  wo u l d  occur  more exte ns i ve l y  a l o n g  these  a l ter­
nat i ves  ( se e  Sect i o n  4 . 1 . 5 . 4 ) .  There i s  c o ncern  that the transm i s s i o n l i ne 
cou l d  deva l ue  prope rty l ocated adj acent to or w i th i n v i ew o f  the l i ne .  

A l though  the a l ternat i ve routes wo u l d  c ro s s  
than  t h e  Pre ferred Corri dor ( Tab l e  4 . 10 ) , i mpacts 
traf f i c l oads dur i ng the per i od o f  co nstruct i o n .  
the s e  i mpacts wou l d  b e  m i nor ( Secti o n  4 . 1 . 5 . 5 ) . 

V i s u a l  Reso urces  

more tra nsportati o n  route s  
wo u l d  be  l i m i ted to i ncreased  
As a l ong  the Proposed Route , 

As w i t h  the Proposed Route , i ntru s i o n i nto aesthet i ca l l y  p l ea s i ng v i ew­
s heds wo u l d  be a pr i nc i pa l  i mpact of c o n s truct i ng a transm i s s i o n l i ne i n  
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e i ther of  the a l te rnat i v e  corri dors ( Sect i on  4 . 1 . 6 ) . I n  gene ra l , the a l te rna­
ti v e  corri dors wo u l d  res u l t i n  more opportu n i t i es for v i s ual  i mpacts to occur  
than  a l ong  the P referred Corri d o r .  Much  of  the northern ends  of  both  al te rna­
ti v e  route s  wo u l d pass  through re l at i ve l y  f l at l ands where concea l ment wou l d  
b e  d i ffi c u l t to ac h i eve ( Kl u nder A s s o c . 1981 ) . Both a l ternat i ves  wou l d  contai n 
more v i s u a l l y  s e ns i t i ve s tretches  than the Prefe rred Corr i do r  (Tab l e 4 . 10 ) .  
Beca u s e  o f  the g reater u rb an i zat i o n  and popu l at i on i n  the a l ternat i ve corri dors , 
v i s ua l  i ntrus i on wou l d  l i ke l y  affect a greate r number o f  i nd i v i dua l s than i n  
the P referred Corri dor .  

C u l tural  Res o u rc e s 

There i s  a greater n umber of  h i sto r i ca l  s i te s  wi th i n each a l ternati ve 
corri dor than i s  found i n  the Preferred Corr i dor ( Tab l e 4 . 10 ) .  Thus , f i na l  
rout i ng of  the r i ght- of-way wou l d  have  to b e  more carefu l l y  done  i n  order  to 
avo i d  i mpacts to these  s i te s . Other i mpacts wou l d  be  as  descr i bed for the 
P ropo sed  Route ( Secti o n  4 . 1 . 7 ) .  

Hea l th  and Safety 

Hea l th and s afety e ffects wo u l d  b e  as  descr i bed for the P ropos ed Route 
( Sect i o n  4 . 1 . 8 ) .  A l o n g  the a l ternat i ve corri dors , the i mpacts wou l d  affect 
more i nd i v i dua l s because  o f  the l arger popu l at i on  and the l arge r number of  
structure s  i n  these  corri dors than  i n  the P re fe rred Corri do r .  

4 . 2 . 1 . 3  New Hamp s h i re Corr i do r  Opt i o n  

A i r Qual i ty 

The  expected a i r  q u a l i ty i mpacts a l ong  the New Hamp s h i re opt i on wou l d  be  
i dent i c a l  to those  expected for the P ropos ed Route ( Sect i on 4 . 1 . 1 ) .  

Geo l ogy 

Approx i mate l y  9 . 0 km ( 5 . 6  m i ) of  exces s i ve s l opes ( >  2 0%)  occur  wi t h i n 
the New Hamp s h i re opt i on and , a l ong  wi th mountai n tops and r i dge l i ne s , are 
cons i dered areas o f  h i gh eros i on potenti a l ( Tab l e  4 . 10 ) .  Approx i mate l y  2 . 3 km 
( 1 . 4 m i ) of wooded areas wi th exce s s i ve s l opes  wou l d  be trave rsed by the 
co rri dor i n  a perpend i c u l ar fas h i o n .  A tota l of  5 . 0 km ( 3 . 1 m i ) are i dent i f i ed 
as  pote n t i a l  scar  areas . The maj o r i ty o f  the s teeper s l opes occur  i n  the 
northernmost p o rt i on  of  the  study area ( E R ,  Vo l . 2 ) .  The  P referred Corri dor 
has  a s i m i l ar extent of  s teep s l ope areas ( Tab l e 4 . 10 ) .  

S o i l s  

Approxi mate l y  36 ha  ( 9 0  acre s )  of  pr i me agr i c u l tural  s o i l s  wo u l d  b e  
cros sed  b y  t h e  New Hamp s h i re opti on , more t h a n  f i ve ti mes t h e  tota l amount  of  
agri c u l tural  l and c ros s ed by  the P re fe rred Corr i do r  ( Tab l e 4 . 10 ) .  If  spann i ng 
of these  areas i s  not pos s i b l e ,  tower construct i o n  wi th i n  the p r i me s o i l s  
wo u l d  b e  nec e s s ary .  Movement o f  the heavy mac h i nery over  these  s o i l s  dur i ng 
con structi o n  m i ght mechan i cal l y  c ompact s urface s o i l s  near the fou ndati o n  
structure , reduc i ng rates of  water i nf i l trat i on a n d  perc o l at i on  a n d  restr i ct i n g  
water pe netrat i o n .  S uc h  effects wo u l d b e  extreme l y  l oca l i zed  i n  extent of  
area d i sturbed . 
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Agr i c u l ture 

Agr i c u l tura l l ands o c c u r  i n  a n umber o f  p l aces  w i th i n  o r  i n  c l o se  p rox i m i ty 
to the N ew Hamp s h i re a l ternat i ve c o rri do r .  The maj o r i ty o f  these  l ands  are 
s cattered wi th i n  the northern  port i o n  o f  the study area i n  the town s o f  
C l a r k s v i l l e ( C o n necti cut  R i ver Va l l ey ) , Stewartstown , C o l ebro o k  (Mohaw k  R i ver 
Va l l ey ) , and  C o l umb i a ;  a l o n g  the Upper Ammono o s uc R i ve r  east  of  Groveto n ; 
a l o n g  the I s ra e l  R i ve r  east  o f  Lanca s ter ; east  o f  Beach  H i l l  at the Ammo n o o s uc 
R i ve r ;  o n  the no rthwest  s i de o f  D a l ton  Mountai n ;  at State Ro ute 135 no rthwest  
o f  L i tt l eto n ; and  near  the  Comerford Dam  Term i n a l . 

A tota l o f  30 ha  ( 75 ac re s )  o f  agri c u l tura l  l and wo u l d  be  l oc ated wi th i n  
the r i ght- o f- way c ompared to about  10 ha ( 2 5  acre s )  c ro s sed by the Prefe rred 
Co rri dor  ( Tab l e 4 . 10 ) . Approx i mate l y  26  ha  ( 64 ac re s )  of agri c u l tura l l and 
wo u l d  b e  c ro s sed  i n  Coos County and 4 ha ( 10 ac re s )  i n  Gra fton Cou nty .  App ro­
x i mate l y  60% o f  th i s  l and i s  i n  pasture and about 40% i s  be i ng acti ve l y  c u l t i ­
vated fo r c rop produc t i o n  ( E R ,  Vo l .  2 - - Exh i b i t  2 - 65 ) .  

Fore s try 

The nece s sary w i de n i ng o f  the r i ght- o f-way adjacent to ex i st i ng tra n s ­
m i s s i o n l i ne s  wo u l d  e ntai l c l eari ng  a b o u t  1 9 0  ha (475 acre s )  o f  fore s t l and  
over  a tota l d i s tance  of  about  40 km  ( 2 5  m i ) ( E R ,  Vo l . 2 - - Exh i b i ts 2-57 , 2 - 59 , 
2 -61 , 2 -62 ) .  The  add i t i o n a l  61-m ( 200- ft)  r i g ht- o f-way req u i red fo r the 
proposed  l i ne wo u l d  trave rse about 86 km ( 54 m i ) ,  a nd i nc l ude about  530 ha 
( 1300 acre s )  o f  forested l an d .  In s ummary , more than 700  ha  ( 1750  acre s )  o f  
fore s t l and wo u l d  b e  c l eared for th i s  a l ternat i ve a s  opposed  to about 460  h a  
( 1200  acre s )  for the P re ferred Corr i do r  ( Tab l e  4 . 10 ) .  

To prov i de a genera l  perspect i v e  as to the s i gn i f i cance  o f  r i ght- o f-way 
req u i reme nts for  the propo s ed tra n s m i s s i on l i ne , severa l c o n s i derat i o n s  are 
perti n e n t .  The  tota l r i ght- o f-way area req u i rement i s  710 ha  ( 1760  acre s ) .  
Th i s  area i s  not tota l l y  c ommerc i a l fore s t l a n d .  T h i s  area repres e nts l e s s  
than 0 . 1% o f  the tota l c omme rc i a l  fore s t l and  i n  Coos  and  Gra fto n c o unt i e s ; the 
res u l t i ng l os s  o f  v o l ume of grow i ng sto c k  wo u l d  be e q u a l l y  neg l i g i b l e .  

T h e  a rea o f  c ommerc i a l forest i n  New Hamp s h i re i s  projected t o  dec rease  
apprec i ab l y  w i th i n  the  next 50  years ( K i ngs l ey 1976 ) .  Howeve r ,  forest  
re s o u rc e s  of  New Hamps h i re are c u rre n t l y  undermanaged and  u nderut i l i zed as  i n  
Ve rmo nt .  Therefore , a l though  i mpacts are expected to be  l arge r i n  New H amp s h i re ,  
deve l opme nt  and  operat i o n  o f  th i s  a l ternat i ve wo u l d  h ave no  s i gn i f i cant  
adverse i mpacts o n  e i ther the forest  re s o u rc e s  or  forest  market c o nd i t i o n s . 

M i n i ng 

No  known m i nera l  extract i o n  o r  major  sand  a nd grave l operat i o n s  wou l d  be  
l oc ated w i th i n th i s  a l ternat i ve c o rri do r .  

Rec reat i o n  

O n l y  the Co l eman , Forest  Lake , and  Wee ks s tate parks a re l oc ated i n  the 
v i c i n i ty of the New Hamp s h i re a l ternat i ve route . The route wou l d  not encroach  
o n  any o f  the  above - n amed s tate parks , b ut v i s i tors  e nte ri ng  and  l eav i ng 
C o l eman State Park  wo u l d  v i ew the transm i s s i o n l i ne .  The l i ne wo u l d  a l s o  b e  
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v i s i b l e  from a number of  vantage po i nts on we stern b o u ndari e s  of  the park .  
Howeve r ,  deve l oped fac i l i t i e s  and act i v i ty c e nters are concentrated about 
L i tt l e D i amond P o nd where the l i ne wou l d  be  o b s c ured by i nterven i ng topography .  
S i m i l a r l y ,  the p roposed l i ne wou l d  b e  v i s i b l e  from certa i n  vantage po i nts  i n  
F o re s t  L a ke S tate Park , but  act i v i ty centers  wou l d  be s c reened by i nterve n i ng 
topography and  fore s t  vegetat i o n .  O n  the other  hand , the l i ne wo u l d  b e  c l ear l y 
v i s i b l e  to v i s i to rs o f  Wee ks S tate P a r k , l ocated o n  Mt . P ro spect , part i c u l a r l y  
from an  o n s i te o b s e rvat i o n  towe r .  F rom th i s  vantage po i nt ,  the v i s u a l  i mpact 
wo u l d  be add i t i ve s i nce the propo sed  l i ne wou l d  paral l e l  an  exi s t i ng  115- kV 
tra n sm i s s i o n l i ne .  

As i de from s tate parks , the propo sed tra n sm i s s i o n  l i ne  wo u l d a l s o  be 
v i s i b l e from othe r deve l oped recreat i o n s i te s  The deg ree of  v i s u a l  i ntrus i o n 
wo u l d  d i ffe r  for the var i o u s  s i te s , wh i c h i nc l ude : The Mohaw k  Va l l ey Camp­
gro u nd on State Ro ute 26  east  of  Co l ebroo k ,  a sce n i c o v e r l o o k  and a campgro und  
s i te o n  U . S .  Route 2 so utheast  of  Lancaste r ,  a campgro und  at B l ood  Pond , the 
Crazy Horse  campgro und  l ocated i n l and  from l owe r Moo re Re servo i r ,  and  two boat  
l au n c h i ng s i te s  and  a s h o re l i ne p i c n i c  area o n  l owe r Moore Re s e rvo i r . Vari o u s  
port i o n s  of  t h e  s tructu re s  and  s egme nts of  the tra n sm i s s i o n  l i ne wo u l d  be  
v i s i b l e to parti c i pants  i n  wate r- based  rec reat i o n  ac t i v i t i e s at both the Moore 
and Comerford Re s e rvo i rs .  V i s u a l  i ntru s i o n  wo u l d be greate s t  where the p ro ­
posed l i ne  c ro s s e s  over port i o n s  of  t he Moo re Re s e rvo i r . 

As  i n  Vermont  ( Sect i o n  4 . 1 . 2 . 5 ) , deve l opme nt  of  the New Hamps h i re route 
wo u l d  have both  po s i t i ve and  negati ve effects  on  opportu n i t i e s for d i spe rsed 
types of  rec reat i o n i n  New Hamp s h i re .  The i mpacts wou l d  be pr i mari l y  v i s u a l . 

I n  general , th i s  a l te r' nat i ve wou l d  have a greate r potent i a l  for  i mpact i ng 
rec reat i o n  than  i n  Vermont because  of  greate r recreat i o n a l  opportu n i t i e s i n  
New Hamps h i re .  

Re s i de n t i a l , Commerc i a l , and  I ndustri a l  

A l though  no  maj or  res i de nt i a l  areas wo u l d  b e  c ro s sed  by t h e  New Hamp s h i re 
a l ternat i ve , 99 re s i de nc e s  scattered a l ong  the l e ngth o f  t he route a re l ocated 
wi t h i n  300 m ( 1000  ft ) of the proposed r i g ht- of-way (Tab l e 4 . 10 ) .  The  new 
r i g ht- of-way wou l d  be l ocated adjacent to 5 1  of  these  re s i dence s . These  
re s i de nces  wou l d  be  s ubj ected to i nc reased  no i se and  dust  l ev e l s dur i ng con­
s truct i o n , and po s s i b l y  i nc o n ve n i e nced due to the moveme nt  of  c o n struct i o n 
wo r kers  and  mac h i nery .  One  homeowner wou l d  be s i g n i f i ca n t l y  i mpacted and 
wo u l d have to be re l ocated .  Prope rty v a l ues  and  aesthet i c  c o n s i derat i o n s  
co u l d be  adve rse l y  affected f o r  those  res i de nces  i n  c l o se  prox i m i ty to the 
propo s ed l i ne .  These i mpacts wo u l d be  c o n s i derab l y  greater than tho s e  ant i c i ­
pated a l o ng the Proposed Ro ute ( Sect i o n 4 . 1 . 2 . 6 ) .  

About 75% of the a l ternat i ve ro ute wo u l d cro s s  l and catego ri zed by the 
state as  rura l ( E R ,  Vo l . 2 - - p .  1 24 ) . By de f i n i t i o n , rura l  l and i s  s u i tab l e  
for l ow- de n s i ty re s i de n t i a l  u se . Mo s t  l oc a l  town p l ans  have s tated that 
future deve l opme nt w i l l  p r i ma r i l y  occur near the exi s t i ng dev e l oped areas . 
The route s ho u l d  not  i nterfere wi th  most  of  these  p l an s .  However , there i s  a 
future res i denti a l  dev e l opment p l a n ned i n  the  town of  D a l to n o n  the no rthwe s t  
s i de of  D a l ton  Mounta i n .  I f  th i s  res i dent i a l  dev e l opme nt mate r i a l i ze s , there 
wo u l d be  v i s u a l  and  po s s i b l y  f i s c a l  i mpacts to the  area re s i dents . 
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Construct i o n  and operat i on a l o n g  the a l ternat i ve route wou l d not i mpact 
any ex i s t i ng comme rc i a l  o r  i ndustr i a l  deve l opments i n  the  study are a .  A l though  
the  transmi s s i on l i ne corr i do r  wou l d  not c ro s s  any l and  c u r re n t l y  used  for 
c omme rc i a l o r  i ndustr i a l  p u rposes  ( other  than  ti mber producti o n ) , s egments of  
l and i n  the town o f  L i tt l eton a re zoned  for c omme rc i a l and i ndustr i a l  u s e . 

Natura l Areas 

The  New Hamp s h i re a l te rnati v e  transm i s s i on route wou l d not e nc roach  on 
a ny known nature o r  c o n s e rvat i on areas i n  New H amps h i re .  H u r l burt  Swamp and 
the  Pond i cherry W i l d l i fe Refuge are c l osest  to the corr i do r- -4 . 8  km ( 3 . 0 m i ) 
and 5 . 1  km ( 3 . 2 mi ) ,  respecti ve l y .  T h i s a l te rnat i ve wou l d  not trave rse  a ny 
port i on o f  the town s o f  J e ffers o n , B eth l ehem , and Sugar H i l l .  Thus , the 
Love l l p roperty , The  Rocks , Bretz fe l der , ,  and  Forbes/Mart i n  prope rty are a s  
wou l d  n o t  b e  a ffecte d .  O t h e r  conservat i o n  areas that a re re l at i v e l y  i so l ated 
from the P re fe rred Corr i do r  by e i the r d i s tance  o r  i nte rve n i ng topography 
i nc l ude Patr i c k  Wood l ot ,  B eave r Brook  Fa l l s ,  L i me Pond , and  B l ood  Pond .  

Seve ra l c o n s e rvat i on areas  are i n  the i mmed i ate v i c i n i ty o f  the  
New Hamp s h i re a l ternat i v e .  T h e  two c o n s e rvati on  easements (Greason  and B radl ey 
propert i e s )  wou l d b e  l ocated about 1 km ( 0 . 6 mi ) from the c o rr i do r , and  a re 
l oc ated o n  D a l ton Mounta i n .  For  the  most  part , these  two prope rti e s  are 
i s o l ated from the c o rr i do r  by a n  i nte rve n i ng porti o n  of the mou nta i n  that i s  
o f  h i g h e r  e l e vat i o n .  Howe ve r , v i ews to the  s o utheas t  o f  thes e  prope rti e s  
wou l d  i nc l ude port i ons  o f  t h e  p roposed tra n sm i s s i on l i ne , whe re i t  wou l d 
paral l e l  a n  ex i s t i n g  115- kv l i ne .  Vi ews heds a re mo re c r i ti ca l  wi th  respect to 
the  Ben  Young H i l l , Mudget Mounta i n , Love r i n g  Mounta i n , P ercy P e a ks , and  Cape 
Horn s i te s .  Amon g  other natura l  attr i bute s , the crests  o f  thes e  mounta i ns a re 
e s tab l i s hed  scen i c  ove r l o o k  a reas . I n  a l l cases , these  over l o o k  a reas  wou l d 
be  about 1 .  6 km ( 1  mi ) o r  1 e s s  from the corr i do r ; 1 i kewi s e , the  P re ferred 
Co rr i do r  wou l d  traverse  the base  of  the  respe ct i ve mounta i ns at l owe r e l evat i o n s . 

I n  s ummary , deve l opme nt o f  a l te r nat i v e  transm i s s i on fac i l i t i e s  wi th i n  
New H amp s h i re wo u l d  not d i re c t l y  a ffect a ny natura l o r  c o n s e rvat i on a reas ; 
however , deve 1 opme nt wo u l d re s u l t i n  adverse , i nd i rect e ffects o f  a v i  s u a  1 
nature to a greater extent than a l o n g  the P ropo s ed Ro ute (Sect i o n  4 . 1 . 2 . 7 ) .  

A i rpo rts , Nav i gat i o n  Route s , a nd Tra i n i ng Areas 

Impacts to a i rport , a i r  route s , or  mi l i tary tra i n i ng a reas  a s s o c i ated 
wi th the New Hamps h i re a l ternat i v e  route wou l d b e  the s ame as  thos e  d i s c u s sed 
for the P roposed Route ( Se ct i on 4 . 1 . 2 . 8 ) .  

FERC- L i ce n s e d  Lands  

The New H amps h i re a l te rnati ve route wou l d  traverse  a tota l o f  up to about  
8 km  (5  m i ) of  l ands  l i ce n s e d  by the Federal  Ene rgy Regu l atory Commi s s i on 
( FERC ) . T h e s e  F ERC- l i ce n s e d  l ands a re adjacent to Moo re Reservo i r  ( ER ,  Vo l . 2 -­
Exh i  b i ts 2 - 5 9  and  2 - 62 ) . T h i s  amo unt o f  1 and  i s  twi ce that  expected to  b e  
c ro s s ed b y  t h e  P roposed Route ( Se ct i on 4 . 1 . 2 . 9 ) .  

S u rface Wate r and G rou ndwater 

The e n v i ronme n ta l  i mpacts o f  the proposed New Hamps h i re a l te rnati ve on  
s u rface wate rs and  g ro undwate r  wou l d  b e  s i m i l ar i n  nature , i f  not i n  mag n i tude , 
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to those  d i s c u s sed  for the P roposed  Ro ute ( Sect i o n  4 . 1 . 3 . 1 ) .  However , s urface 
wate r i mpacts wo u l d occur  to a greater exte nt s i nce the a l ternat i ve c ro s s e s  
more streams (Tab l e  4 . 10 ) .  

Terre stri a l  Vegetat i o n 

Certa i n aspects  of  c o n struct i o n  and  ope rat i o n  i mpacts o n  vegetat i o n 
re s o u rces  d i s c u s sed  i n  Sect i o n  4 . 1 . 4 . 1 are a l s o  app l i ca b l e to  t h i s a l ternat i ve . 
Abo u t  127 km ( 7 9  m i ) o f  the a l ternat i ve r i ght- o f-way i s  fores ted l and . The 
p r i nc i pa l  vegetat i o n  typ e s  i n  northern port i o n s  o f  the r i ght- o f-way are 
map l e/b i rc h/beec h and sp ruce/f i r forests  ( Secti o n  3 . 2 . 4 . 1 ) .  Wh i te and  red 
p i ne forest s tands  are i mportant components  of the vegetat i o n  i n  the more 
southe r l y  port i o n s  o f  the r i g ht- o f-way . The proport i o n  o f  the fore s ted l and 
that may have been rece n t l y  harvested i s  not known , but i t  i s  l i ke l y  that s ome 
degree o f  l and c l eari ng wo u l d  be nec e s s a ry o n  most  o f  the forested r i ght- o f-way ; 
th i s  co u l d amo unt  to c l ear i ng nea r l y  1 . 5 t i me s  that amo unt  expected fo r the 
Proposed Route ( Secti on  4 . 1 . 4 . 1 ) . 

Terre s tr i a l  W i l d l i fe 

I mpacts from the c o n s truct i o n  o f  the 133  km ( 82 . 7 m i ) powe r l i ne and  the 
converter term i n a l  wo u l d  be o f  the s ame o rder o f  mag n i tude as  des cr i bed for  
the  Proposed Route ( Sect i on  4 . 1 . 4 . 1 ) .  As w i th  the Vermont opti o n , d i sturbance 
of  w i l d l i fe due to human  ac t i v i ty wo u l d  be o f  s ho rt durat i o n  and  wo u l d  be  
u n l i ke l y  to threaten the s u rv i va l  o f  l oc a l  pop u l at i o ns  of  w i l d l i fe .  P r i mary 
i mp acts  wou l d  res u l t from c l eari ng forest hab i tat ; more t han 700  ha  ( 1740 acre s )  
o f  l and wou l d  req u i re c l eari ng w i t h i n the 61-m r i ght- o f-way , w h i c h  i s  about  
0 . 1% o f  the fore s t  hab i tat in  Coos  and  G rafto n count i e s . W i l d l i fe a s s o c i a t i o n s  
aro und  t h e  r i g ht- o f-way wo u l d  be  a l te red , but  no c r i t i c a l  o r  h i gh- v a l ue hab i tat 
wo u l d  be  affected . Because  the forest to be c l eared  repre sents  a m i n ute 
fract i o n of that avai l ab l e ,  i mpacts to l oc a l  w i l d l i fe pop u l at i o n s  wo u l d  not  
threaten the i r c o nt i n ued s u rv i va l . 

Impacts from r i ght- o f-way mai ntenance and  l i ne ope rati o n a l ong  the 
New Hamp s h i re corri dor wou l d  be o f  the s ame o rder as  those d i s c u s sed for the 
Proposed Route ( Sect i o n  4 . 1 . 4 . 1 ) , a l though  more fore s t  hab i tat i s  expected to 
be c l eared . 

Aquat i c B i ota 

The potent i a l  env i ronmenta l c o n sequences  to aq uat i c b i ota from the con­
struct i o n and ope rati o n  o f  the New H amp s h i re opti o n  wo u l d  be s i m i l ar to those  
addre s s ed fo r the Proposed Route ( Sect i o n 4 . 1 . 4 . 2 ) .  I t  i s  not  ant i c i pated 
that acce s s  roads wo u l d  have to be cons tructed acro s s  every s t ream cros s i ng .  
Howeve r ,  unt i l s tructure l ocat i o n  i s  f i na l i z ed , the staff  must  c o n s e rvat i v e l y  
est i mate that a l l s treams wo u l d req u i re an  acce s s  c ro s s i n g .  T h e refore , the 
potent i a l for aquat i c  i mpacts i s  greate r for the New Hamps h i re a l ternat i ve 
because  74 s t ream c r o s s i ng s  wou l d  be nece s s a ry i n  compar i s o n  to l e s s  than  40 
wi th i n the P re f e r red Corri dor  ( T ab l e  4 . 10 ) .  

We t l a nds 

Potenti a l  i mpacts to wet l ands w i th i n  the proposed  New Hamps h i re a l terna­
t i ve are s i m i l a r to those  de s c r i bed for  the  Proposed Route ( Sec t i o n  4 . 1 . 4 . 3 ) . 
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Threatened  and  E ndangered Spe c i e s  

As  i n  Vermo nt , there are n o  p l ant  spec i es o n  t h e  federal  l i s t  o f  threatened 
and enda n gered p l ants  that are l i ke l y  to occur a l o n g  the  a l ternat i ve tra n s ­
m i s s i on l i ne route . For  the most part , the a l ternat i ve wou l d  be  routed around  
areas of  spec i a l i zed hab i tats ( e . g . , roc k l edges and  wet l ands ) that  c ou l d  
p rov i de hab i tat for the rare p l ants  known to occur  i n  the  towns through wh i c h  
i t  wo u l d  pass  ( ER ,  Vo l . 2 ;  Storks  and C row 1978 ) . Th us , i mpacts are u n l i ke l y .  

The maj o r  potent i a l  f o r  i mpact t o  threate ned , e ndange red , o r  rare spec i e s 
o f  wi l d l i fe i s  a s s o c i ated wi th c l ea r i n g  o f  forest hab i tat fo r the r i ght- o f-way . 
W i l d l i fe s pec i e s  a re w i de- rang i ng , and  popu l at i o n s  exte nd  throughout New E n g l and , 
a l be i t  spars e l y .  Therefore , l o s s  o f  a m i nor  frac t i o n  of  avai l ab l e  habi tat 
wo u l d  be  u n l i ke l y  to re s u l t i n  a reduct i o n i n  n umbe rs of these  p rotected 
spec i e s .  

Soc i oeconom i c  I mpacts 

Bec a u s e  of  the prox i m i ty of  the N ew Hamp s h i re a l ternat i ve route to s ome 
c u rre n t l y  re s i de nt i a l or p l a n ned res i de n t i a l  areas , there m i ght be a very 
s l i ght c h a n ge i n  the d i str i b ut i o n  pattern o f  future popu l at i o n  i n  the are a .  

D i s c u s s i o n a n d  controve rsy a b o u t  t h e  proposed  l i ne  has  a l ready occu rred 
i n  p ub l i c  heari ngs  on the p ro j e c t  and i n  l oc a l  town meet i ngs . Depe nd i n g  o n  
tec h n i q u e s  that wo u l d b e  used  t o  acqu i re the ri ght- o f-way ( G a l e 1982 ) , l oc a l  
res i dents  m i ght  be  more re s i s ta n t  t o  t h e  project  and  more organ i zed i n  the i r  
oppo s i t i o n to a c o rr i do r  who l l y  i n  New Hamps h i re than  has  occ u rred wi th i n the  
P refe rred Corri dor .  

As i n  Vermo nt , the  n umbe r  o f  l oc a l  wo rke rs used  fo r c o n s truct i on o f  the  
l i ne  wo u l d  be sma l l re l at i ve to  the s i ze o f  the l oc a l  wo rk forc e , and the  
b e ne f i t s o f  reduc i ng u nemp l oyment wo u l d  be  s l i ght .  I nc om i ng wo rke rs wo u l d  
a l so  contri b ute s l i ght l y  to the l oc a l  eco n omy by p u rc has i ng l odg i ng ,  goods , 
and serv i ce s . 

C o u nterba l a nc i ng these  pos i t i ve aspects o f  the i ncom i ng wo rk force wo u l d 
be  the prob l em o f  compet i t i o n  wi th tou r i s ts fo r l odg i ng  fac i l i t i e s .  To u r i sm 
i s  a maj o r  so urc e  of i ncome and  emp l oyment  i n  t h i s part of New Hamps h i re ,  more 
s o  than  the area aro u nd the  P re fe rred Corr i do r .  Based o n  e s t i mate s from a 
study o f  transmi s s i o n l i ne  wo rkers ( Ga l e 1982 ) , betwe e n  about 80 to  290 n ew 
peop l e  ( 5 0  to 170 o f  wh i c h wo u l d  be  p roject wo rke rs ) m i ght  re s i de temporari l y  
i n  the area for some part o f  the f i ve-year c o n s truct i o n  s c hedu l e .  I f  o ne- ha l f 
o f  these  peop l e u s ed l oc a l  temporary l odg i ng fac i l i t i e s , th i s  wou l d  reduce  the 
n umber of rooms ava i l ab l e  for to u r i sts  by ab out  25- 85 rooms . A l though  i ncome 
to l oc a l  e s tab l i s hments wo u l d  be the s ame whether l odgers we re to ur i sts  o r  
project wo rkers and  the i r  compan i o n s  and  a l tho ugh the s upp l y  o f  hous i ng wo u l d  
not  be exceeded , a reputati o n  fo r c rowd i n g  and  d i f f i c u l ty i n  obtai n i ng l odg i ng 
reservat i o n s  over  the  f i ve years o f  the pro j e c t  co u l d  affect n egati v e l y  the 
to u r i s t  demand tempora r i l y  afte r the p roject  was comp l eted . 

The mo s t  s e r i o u s , yet unquant i f i ab l e ,  pote n t i a l  i mpact  o f  a transm i ss i o n 
l i ne o n  the northern New Hamps h i re area eco nomy wou l d  be o n  the  att rac t i vene s s  
o f  t h e  area to t o u r i sts . I t  i s  the fee l i n g of  l oc a l  re s i dents and rep resen ta­
t i ves  of the b u s i n e s s  commu n i ty that the to u r i s t  i ndus try i s  based  on the 
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s ce n i c  natural , rura l  and i s o l ated q u a l i ty of  the  are a .  Any i ntrus i o n of  
man-made structure s  i nto  t h i s  scenery ,  espec i a l l y  a l ong  popu l ar tour i s t  ro utes 
( e . g . , H i g hways  3 and 26 ) o r  i n  the v i ews of the o l d i nn s  of  the  a re a , wo u l d  
detract and c ou l d  permane nt l y  reduce touri s t  v o l ume . 

S l i ght negat i ve i mpacts to farm i ng acti v i t i es m i ght  occur  because  farm 
equ i pment i s  d i ff i c u l t to operate around the towers . I n  add i t i o n , farmers 
have had d i ffi c u l ty gett i ng the i r  wo r kers  to wo rk  u nder the l i ne s  and have 
c l a i med that they h ave rec e i ved  s hoc ks when dr i v i ng e q u i pme nt u nde r the  l i ne s  
( Ga l e 1982 ) .  

As d i s cu s s ed earl i e r w i t h  re spect to the P roposed Route ( Se ct i o n 4 . 1 . 4 . 2 ) , 
taxe s p a i d by the App l i cant on  some parce l s o f  l and a l ong  the ro ute wo u l d  
p rov i de addi t i on a 1 revenue  for the towns . However , more of  the proposed  
New  Hamps h i re route wo u l d  trave rse o r  be  adj acent to re s i denti a l  deve l opme nt 
than  i s  the case for the P roposed Ro ute . One  house  wo u l d  have to be rep l ace d ,  
reduc i ng the c urrent revenue  from th i s  s i te .  P rope rty tax i ncome wou l d  be 
affected because  easements for the l i ne m i ght  re s u l t i n  c hang i ng tax a s s e s s ­
ments a n d  1 and zoned f o r  future deve 1 opme nt near the route m i ght  n o t  be 
deve l oped . Change i n  tax reve nues  i s  dependent on at l east  th ree factors : 
compati b i l i ty o f  the towns h i p  tax rate s and the rate the u t i l i ty wo u l d  p ay , 
the deprec i at i o n  rate of  the l i ne fac i l i t i e s , and the easements g i ven  i n  l and 
c ro s s e d  by or adjacent to the r i ght-o f-way . G i ve n  the heavy dependence of 
New Hamps h i re town s h i p s  on  p rope rty taxe� for revenue , any decrease  i n  p re s ent  
o r  future a s s e s sments wo u l d  have negat i v e  c o n sequences  that wo u l d  l ower the 
i nc rements from taxe s pa i d  by the App l i cant on  the l i ne .  

Regard l e s s  o f  as s e s sed v a  1 ue , s ome re s i dents  h ave bought  1 and  for i ts 
s cen i c  v a l ue and have b u i l t  o r  p l an to b u i 1 d  home s to ta ke advantage of th i s .  
O thers , who have fami l y  homes that have bee n passed  o n  for generat i on s , fee l 
that the va l ue  o f  the l and i s  not i n  i ts s a l a b i l i ty ,  b ut i n  i ts attrac t i veness  
to  t he i r  c h i l dren to  keep it  i n  the  fami l y  ( e . g . , P l acey 1982 ) . Both  groups 
a l s o  be l i eve that the p re s ence of  the l i ne wou l d  reduce  property v a l ue  and 
s a l ab i l i ty .  ( See  d i s cu s s i o n i n  Secti on  4 . 1 . 5 . 4  o n  the i s s u e  o f  property 
v a l ues . )  The a l ternati ve route wou l d  p a s s  d i rec t l y  over  one re s i dence , very 
near s evera 1 others , through  the v i  ewshed  of  many , and through  severa 1 1 ots 
where re s i denti a l  dev e l opme nt  i s  f i rm l y  p l anned . The one res i dence i n  the 
p roposed ri g ht- of-way wo u l d  be  re l ocated ( E R , Vo l .  2- - p .  122 )  o r  the house  
purchased  at fa i r  market v a l ue ( Sm i th 1982 ) . The owner of  th i s  res i dence a l s o  
own s a n e i ghbor i ng res i dence ( to be  i n hab i ted  by h i s s o n 1 s  fam i l y )  w h i c h  i s  
w i th i n  76  m ( 25 0  ft ) of  the r i g ht- o f-way ( Harr i s 1982 ; Smi t h  1982 ) .  Long-term 
fami l y  l and- ho l d i ng  pattern s ,  where members of  fam i l i e s  l i ve o n  adjacent 
propert i es , are  c ommon i n  rura l areas . A recent  s tudy ( Roper 1981 ) has  s hown 
that these  pattern s ,  once  d i srupted , take many years to ree s tab l i s h .  

Over  the per i od o f  c l eari ng and c o n s truct i o n , temporary i ncreas e s  i n  
traff i c  conges t i on , no i se , mud , and fug i t i ve dust , and remov a l  o f  vegetat i o n  
a t  cons tructi o n  s i te s  and a l ong acce s s  routes wo u l d  d i s co urage tour i sm at 
these  part i c u l a r s i te s . 

Because  o f  the  smal l n umber of  non l oca l s on the construc t i on  work force , 
no s i gn i f i cant  i mpacts wou l d  be expected o n  commu n i ty serv i ce s , s uc h  as  s c h oo l s ,  
or  o n  ut i l i ty c apac i t i e s .  S l i ght temporary i ncrea s e s  o f  demand duri ng  the 
c o n s t ruct i o n  pe r i od cou l d  be  hand l ed by ex i st i ng  fac i l i t i e s . 
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O n  the  wh o l e ,  b e c a u s e  o f  t h e  greater popu l at i o n  i n  t h e  v i c i n i ty o f  th i s  
a l ternat i ve and because  o f  greate r re l i ance on  tour i sm ,  soc i oeconomi c i mpacts 
are expected to be  greate r than a n t i c i pated for the Propo sed Ro ute . 

V i s u a l  Re s o u rces  

The  con struct i o n and  ope rat i o n o f  the  New  Hamp s h i re a l ternat i ve  trans­
m i s s i o n l i ne wo u l d  adve rse l y  i mpact a n umber o f  v i ewi ng  areas a l o n g  the  ro ute 
and four  s e n s i t i ve v i ewi ng  areas i n  parti c u l a r .  An adverse v i s u a l  i mpact 
wou l d  occ ur  where the a l ternat i ve l i ne wo u l d  be v i s i b l e  w i th i n the prox i m i ty 
o f  the sce n i c  Harvey Swe l l farm are a  near Bear Roc k and  C o l ebro o k  roads . 
Part i a l  s ky l  i n i ng o f  the a l ternat i ve l i ne  co u l d occur  north o f  and at State 
Route 26 , and the l i ne c ou l d  be  v i ewed from the Mohaw k  Va l l ey campgro und  
l ocated o ff o f  State Route 26 . 

Another i mpo rtant v i s ua l  concern  wo u l d  be the l i ne  c ros s i ng the Appa l ac h i a n  
Mo u nta i n  C l ub  Trai l ,  wh i c h  ascends  the we s t  s l ope o f  Percy Peaks  near S l i de 
B roo k .  An adve rse v i s ua l  expo s u re wo u l d  occ u r  a t  the  Upper Ammo n o o s u c  R i ver  
Va l l ey where the terra i n i s  re l at i ve l y  f l at and open and used  for agri c u l tura l 
purposes . 

Where the l i ne
.
c ro s s e s  the I s rae l R i ve r  Va l l ey ,  an  adve rse v i s ua l  i mpact 

wo u l d  occ ur  where the tower structure s  and c onductors wo u l d  be v i s i b l e o n  the 
open f l oodp l a i n .  S ky l i n i ng o f  some towe rs m i ght a l s o  occur .  V i ewe rs i n  th i s  
area i nc l ude l oca l  va l l ey re s i dents , moto r i sts  us i ng U . S .  Route 2 ,  and recrea­
t i o n i sts  us i ng a l oc a l  campgro und  o ff the h i ghway . 

The a l ternat i ve l i ne  wo u l d  be v i s i b l e  near Moore Reservo i r .  The l i ne 
wo u l d  be espec i a l l y  v i s i b l e  where i t  wo u l d  span two bay areas a l o n g  the re ser­
v o i r ,  us i ng 56-m  ( 185- ft ) towe r structure s .  The l i ne wo u l d be v i s i b l e  by 
recreat i o n i sts u s i ng the re servo i r ,  boat ramp , and p i c n i c ki ng fac i l i t i e s and 
c o u l d be v i ewed from Crazy Horse Campgro und  off H i l l top Road as  we l l  as  from 
other panoram i c  v i sta  po i nts  s urround i ng the re s e rvo i r . 

The New Hamps h i re a l ternat i ve corri dor wo u l d  re s u l t i n  a greater n umber 
of s i tuat i ons  i n  wh i ch adve rse v i s u a l  i mpacts m i ght occ u r  than  w i t h i n the 
P re ferred Corr i do r .  

C u l tura l  Re so urces  

Construct i o n acti v i t i e s a l ong  the New Hamp s h i re a l ternat i ve c o rr i dor  and  
req u i red acc e s s  roads  wo u l d  not i mpact any o f  the i de nt i f i ed archaeo l og i ca l  or  
h i s to r i c  s i tes . However , u n d i scovered archaeo l og i ca l  and  h i sto r i c  s i tes  cou l d  
b e  unc overed , damaged ,  o r  des troyed duri ng  the c o n struct i o n o f  acc e s s  roads , 
c l ear i ng  o f  c o rr i dor  r i ght- o f-way , i n sta l l at i o n  o f  tran s m i s s i o n  l i ne  st"ucture s , 
and  c o n s truct i o n  o f  the term i na l  fac i l i t i e s .  Areas w i th  the h i ghe s t  probab i l i ty 
o f  conta i n i ng archaeo l og i ca l  or  h i sto r i c  s i te s  that wo u l d  be trave rsed by the  
transm i s s i o n l i ne i nc l ude the Connec t i cut , Mo hawk , Upper  Ammonoos uc , I s rae l , 
J o h n s , and Ammo noo s uc ri ver va l l eys  and adj acent  stream areas . 

Hea l th and  Safety 

Co ns truct i o n ,  operat i o n ,  and ma i nte nance o f  an  a l ternat i ve i nterco n nect i o n  
i n  New Hamps h i re wo u l d  have s i m i l ar r i s ks t o  h uman hea l th  a nd we l fare a s  
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d i s c u s sed  for use  o f  the Proposed Ro ute ( Sect i o n s  4 . 1 . 8 and  4 . 1 . 9 ) .  However , 
bec a u s e  o f  the greater l e ngth o f  a l i ne i n  New Hamp s h i re and the greater 
n umber o f  peop l e i n  the area , any i mpacts due to the l i ne wou l d  affect a 
greater n umber of  peop l e .  

4 . 2 . 2 Compar i so n  of  A l ternat i ve Corr i do r  Opt i o n s  

A c ompari s o n  o f  rout i ng a l ternat i ves  was made by a s s i g n i ng re l at i ve ran ks 
to the v a l ue  of env i ronmental  features of the corri dors (Tab l e  4 . 10 ) . Eac h 
ro u te was ran ked for  each  feature accord i ng to i ts pre ferab i l i ty o r  compat i ­
b i l i ty for  c o n structi o n  a nd operat i o n o f  a tra n s m i s s i o n  l i ne .  For  examp l e ,  a 
s ho rter l e ngth and  hence sma l l er r i g ht-o f-way area i s  preferab l e  because  
d i s turbance i mpacts wo u l d  be sma l l e r .  Eac h corri dor  was  as s i gned a ra n k  from 
1 ( l e s s  p re fe rab l e )  to 4 (more preferab l e ) , and a compo s i te ave rage ran k  was 
c a l c u l ated ( Tab l e  4 . 10 ) . 

The Prefe rred Corr i dor  ran ked  as  the mo s t  env i ronme nta l l y  pre ferrab l e  o f  
the fo u r  opt i o ns (Tab l e  4 . 10 ) . Th i s i s  p r i nc i pa l l y  because  the route i s  o ne 
o f  the two s ho rte s t  and  i nterferes w i th  h uman l and u s e s  to a c o n si derab l y  l es s  
exte nt than  wo u l d the other  corr i dors . 

4 . 3 M ITIGAT I V E  MEASURES  

4 . 3 . 1 A i r Qua l i ty 

The o n l y  emi s s i o n s  that can  be  reduced wi th  the app l i cati o n  o f  m i t i gat i ve 
procedures i s  the gene rat i o n  o f  fug i t i ve d u s t .  Proper dust-co ntro l procedures 
i nc l ude water i ng  o r  chem i c a l  treatment o f  u npaved haul  roads w i l l  be  u s e d .  

4 . 3 . 2 L a n d  Features  and  U s e  

4 . 3 . 2 . 1 Geo l ogy and  So i l s  

The tra n sm i s s i o n l i ne and  gro u nd e l ectrode feeder l i ne wi l l  avo i d  l arge 
areas  of steep or u n s tab l e  s l opes wherever  p o s s i b l e  so  as to e n s ure the 
stab i l i ty o f  the transm i s s i o n towers as  we l l  as  to l e s s e n  e ro s i o n  l o s s e s . 
Where s l opes cannot  be  avo i ded , they wi l l  be  spanned  where p ract i cab l e  by the 
powe r l i ne o r  the l i ne w i l l  f o l l ow topograp h i c  co ntours . L i kewi s e , acce s s  
roads w i l l  fo l l ow topograp h i ca l  c o ntours  where pos s i b l e  and road grades w i l l  
genera l l y  not exceed 2 0% for  s ho rt , s teep p i tc hes . A l l s l ope prob l ems w i th i n  
the P roposed Ro ute wi l l  be addre s s e d  i n  t h i s  manner  s o  a s  to l es s e n  o r  e l i m i nate 
pote nt i a l  e ros i o n l os s e s . 

Vegetat i o n  ex i s t i ng  a l o n g  the maj or  port i o n  o f  the Proposed  Ro u te wi l l  be  
c l earc ut .  Stumps and  root systems- - as we l l  as  l ow- growi ng  vegetati o n , gra s s e s , 
and  s hrub s- -wi l l  be  l e ft i n  p l ace to pres erve s o i l s tructure and  decrease s o i l  
l o s s e s  due to e ro s i o n .  I n  areas s e n s i t i ve to e ro s i o n  s u c h  as  streams and  
r i ver  cross i ng s , s teep sand  ban ks , o r  i n  rav i nes  s p a n ned by the transm i s s i o n  
l i ne , ta l l vegetat i o n  wi l l  b e  s e l ec t i ve l y  c l eared o r  tri mmed s o  a s  not  to  
a l ter the e ffec t i veness  o f  the root systems i n  stab i l i z i ng s o i l s .  

Exi st i ng  acce s s  roads and c l eared areas  w i l l  be  used  wherever  po s s i b l e  
for acce s s  and c o n struct i o n stag i ng areas . New acce s s  roads wi l l  be con­
s tructed s o  as  to fo l l ow wherever p ract i c ab l e the  genera l  co nto u r  o f  the l and 
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wh i l e  avo i d i ng l oc a l i z ed s evere s l ope cond i t i o n s , we tl ands , and agri c u l tura l  
s o i l s . Acce s s  roads w i l l  b e  graded to ens ure natura l dra i nage a n d  l i m i t  
eros i o n .  C u l verts and wate r bars wi l l  b e  i n sta l l ed to contro l s u rface runoff  
and  s ub s e q uent  e ros i o n .  To prevent s o i l damage duri ng  wet s o i l c o nd i t i o ns  and 
heavy tra f f i c ,  the road s u rface wi l l  be  stab i l i zed wi th grave l , stone , o r  mat , 
and ve h i c l e traff i c  may be re stri cted . I n  add i t i o n , access  roads w i l l  be  
routed to avo i d  c l ose  prox i m i ty to o r  para l l e l i ng of  streams o r  wet l ands . 

To  l e s s e n  s o i l eros i o n  and  to fac i l i tate c o n s truct i o n , as much  o f  the 
c o n s truct i o n  and  c l eari ng ope rat i ons  as pos s i b l e  wi l l  be  carr i ed o ut du r i ng 
the w i nte r season  to take advantage o f  frozen ground  and stream cond i t i o ns  or  
i n  the s ummer season  to take advantage o f  d ry cond i t i o n s . I mpas s i b l e  road 
condi t i o n s  du r i ng the spr i ng  me l t  wi l l  l i m i t c o n struct i o n  act i v i t i e s du r i ng 
the pe r i od when max i mum eros i o n l o s s e s  due  to cons truct i o n  act i v i t i e s co u l d  
otherwi se  be  exp ected .  

Acce s s  roads a l ong  c rop l ands where s o i l has  been  compacted dur i ng con­
st ruct i o n  w i l l  be conto u red , r i pped and  p l owed , and then seeded and mu l ched .  
Where grad i ng ope rat i o ns  are req u i red for c o n s truct i on  o f  acc e s s  roads , cut  
mater i a l  wi l l  be u s ed as f i l l  mate ri a l . Exc e s s  f i l l  wi l l  be graded to  c o n fo rm 
wi th l oc a l  dra i nage patte rns and seeded . After c o n s truct i on , a l l u n necess ary 
roads and c o n s t ruct i o n  areas wi l l  be graded , seeded , and p l anted o r  m u l c hed to 
p romote re vegetat i o n and reduce e ros i o n .  I n  Ve rmont , m i t i gati ve meas ure s  
o u t l i ned i n  1 1 Gu i des  fo r Contro l l i ng So i l  E ro s i o n a n d  Wate r P o l l ut i o n  o n  Logg i ng 
Jobs  i n  Ve rmo nt 1 1 ( V t .  Dep . F o r .  Parks , u ndate d )  wi l l  be fo l l owed . I n  
New Hamp s h i re ,  m i t i gati ve mea s u res  de scr i bed i n  1 1 T i mber  Harve s t i ng P ract i ces 
for Contro l l i ng E ro s i o n 1 1 ( N . H .  Wate r S upp l y  P o l l ut .  Co ntro l Comm . 1979 ) wi l l  be 
fo l l owed to contro l eros i o n i mpacts . 

Because  federa l and  state agenc i e s s uc h  as the U . S .  So i l  Conservat i o n  
Serv i ce and the U . S .  F i s h  and  W i l d l i fe Serv i ce are fam i l i a r w i th ex i s t i ng 
cond i t i o n s  i n  the study area , the App l i cant  s ho u l d  i nteract wi th these agenc i e s 
regard i ng p l ans  fo r r i ght-o f-way and access  road prep arat i o n and  c o n struct i o n .  
Th i s  w i l l  a l l ow re f i nement o f  con struct i o n  procedu re s  t o  meet s i te-spec i f i c  
cond i t i o n s  and wi l l  further  ens ure that i mpacts re l ated to de s i gn construct i o n 
and  operat i on are m i n i m i zed . 

As freque nt l y  as prac t i cab l e ,  farm l ands wi l l  be s k i rted o r  spanned so  as  
to reduce  the  i mpacts to  agri c u l tura l  s o i l s  wi th i n  the transm i s s i o n l i ne 
c o rri dor .  

Cons truct i o n  of  the r i ght- o f-way wi l l  re s u l t i n  temporary i ncreases  i n  
so i l  e ros i o n ( s ee Sect i on  4 . 1 . 2 ) . I mp l ement i ng the m i t i gati ve meas u re s d i s ­
c u s sed  above , a l though  not capab l e  o f  p revent i ng so i l  e ros i o n e nt i re l y ,  s ho u l d 
re su l t  i n  l i m i t i ng  eros i o n to an  acceptab l e  l eve l . 

4 . 3 . 2 . 2  Agri c u l ture 

I f  a tra n s m i s s i o n l i ne towe r i s  l ocated o n  agr i c u l tura l l and , the  amo unt  
o f  l and removed from c rop p roduct i o n can  be m i n i m i zed by us i ng an  H - frame o r  
s i ng l e po l e  towe r .  Latt i ce towe rs s h o u l d  b e  avo i de d .  Whe rever pos s i b l e ,  any 
towe r struc tures i n  an agri c u l tura l  area s h o u l d  be l ocated a l ong  the edge o f  
an agri c u l tura l  f i e l d t o  l es s e n  t h e  probab i l i ty o f  ope rat i o n a l  damage t o  farm 
e q u i pment a nd/o r  the transm i s s i o n  l i ne towe r and to m i n i m i ze the amo unt  o f  
c rop l and  ( ex i s t i ng or  potent i a l ) removed from produc t i on .  
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4 . 3 . 2 . 3 Fores try 

Three types  o f  l an d s c ap i ng wi l l  be  used  duri ng  the l and c l eari ng and  
construc t i o n  p h as e s : (1)  s e l ecti ve c utti ng  whe reby tree  remov a l s wi l l  be  
l i mi ted to those that c o u l d potent i a l l y  j eopard i ze the  i ntegri ty o f  the 
energ i zed transmi s s i o n fac i l i t i e s  a nd to those obstruct i ng c o n s truc t i o n  or  
mai nte nance equ i pment , ( 2 )  feather c utti ng at the edge  o f  the r i ght- o f-way 
whereby o n l y  the ta l l e r trees are removed and exi s t i ng  l ow vegetat i o n i s  
reta i ned , and ( 3 )  s c reen  p l anti ng  i n  s e l ected areas where res i du a l  vegetat i o n  
i s  l i g ht ( E R , V o l . 3- - p .  108 ) . 

E fforts w i l l  be made to s a l vage s aw l ogs , p u l pwood , f i rewood , and c h i ps 
de r i ved from r i ght- o f-way c l ear i ng , b u t  mater i a l s w i l l  be  d i sposed  o n s i te i f  
remov a l  w i l l  cause  env i ro nme nta l  damage ( E R , Vo l . 3 --p . 11 ) . 

A p l an for s l as h  d i s p o s a l  w i l l  be  p repared and  s ubmi tted to the Vermo nt 
Agency o f  Env i ro nme ntal  Cons ervat i o n  for  approva l  ( E R , Vo l . 3 - - p .  108) . Whe re 
weather and a i r  q u a l i ty permi t ,  was te brush  a nd smal l - d i amete r top wood may be 
b urned , parti c u l ar l y i n  remote areas . Such  b u rn i ng i s  reg u l ated by the  s tate 
and w i l l  o n l y  be carr i e d  out  by the App l i cant  wi th  approva l s of approp r i ate 
s tate authori t i e s .  Where b u rn i ng of s l as h  i s  i nappropr i ate , a l ternat i ve 
methods w i l l  be  u s e d .  In  readi l y  acces s i b l e  areas , woody mate r i a l s are n o rma l l y  
d i sposed  by c h i pp i ng--wi th  the c h i ps spread over  the r i ght- o f-way .  I n  remote 
areas , woody vegetat i o n  i s  norma l l y  p i l ed at the edge of the ri g ht- o f-way . 
B r u s h  p i l e s may not  exceed 1 . 8 m ( 6 . 0 ft ) i n  h e i ght  o r  4 . 9 m ( 16 . 0 ft)  i n  
greate s t  hori zonta l  d i mens i o n ;  a l l b r u s h  p i l e s w i l l  be  separated by at l east  
1 . 8 m ( 6 ft)  ( E R , V o l . 3- -Appe nd i x  A ) . 

4 . 3 . 2 . 4  Rec reat i on 

Enc roac hme nt o f  the  p roposed r i ght- o f-way o n  i ntens i ve - u s e  or  o rga n i zed 
rec re ati o n  s i te s  was avo i ded by i mp l ement i ng c r i te r i a estab l i s hed i n  the route 
s e l ect i o n  p roce s s  ( ER ,  V o l . 3- - p .  6 ) . 

To avo i d  undue  exp o s u re o f  the s i g htsee i ng p u b l i c  to v i ews o f  the tra n s ­
mi s s i o n l i ne c o rr i dor , the f o l l owi ng  m i t i gat i ve mea s u re s  w i l l  be  i mp l emented 
where practi c ab l e :  r i ght- a ng l e  c ros s i ngs at h i ghway- transmi s s i o n l i n e  i nter­
sect i o ns , mai ntenance  of vegetat i o n s c ree n i ng a l ong  h i ghways , and m i n i m i z i ng 
the l engths  o f  transm i s s i o n l i ne segments o b s e rvab l e  from g i ven  vantage po i nts 
( ER ,  Vo l . 3 - - p .  115 . ) .  

4 . 3 . 2 . 5 Natural  Areas 

To the exte nt pract i cab l e ,  i ntrus i o ns  o f  the proposed r i ght- o f-way on  
natura l  areas were avo i ded by  c r i teri a estab l i shed  i n  the route s e l ecti o n  
p ro ce s s  ( E R , V o l . 3--p . 6 ) .  

4 . 3 . 3  Hydro l ogy , Wate r Qua l i ty ,  and  Water U s e  

C o n s truc t i on  o f  t h e  transmi ss i o n corri do r ,  towe r fou ndat i o n s , and  n e c e s s a ry 
acc e s s  roads c o u l d  i nc rease  s o i l e ros i o n  and  stream c ha n n e l  s i l tati o n .  To  
m i n i m i ze these  negati ve i mpacts , ero s i on-co ntro l mea s u re s  wi l l  be  u s ed-- i nc l ud i ng 
i nterceptor d i tches , r i p rap , water bars , s i l t  dams , p i pe c u l verts , j u te  me s h , 
seedi ng , grave l , crus hed s to ne , or mats . Streams i de vegetat i o n b u f f e rs w i l l  



4- 66  

be  ma i nta i ned a l o n g  a l l streams to h e l p  f i l te r  s ed i ments  from s u rface runoff  
and  to stab i l i ze b a n ks . I t  i s  recommended that a b u ffer s tr i p  o f  u nderstory 
vegetat i o n  not l es s  than  30-m  ( 100- ft)  w i de b e  l eft a l ong  streamba n ks to trap 
sedi ments i n  runoff  before i t  reaches  the s tream . S ho rt , s tab i l i zed  d i tches 
w i l l  b e  l oc ated to d i sperse  r u n o f f .  At s tream c ro s s i ngs , eros i o n- ce ntro l 
meas ures may i nc l ude u s e  o f  c ro s s  dra i ns ,  water bars , s e d i ment  traps , mu l ch i ng 
the f i l l  ban k ,  and  p l ac i ng r i p rap o n  the ups tream s i de .  F u rthe rmore , no  so i l  
s ho u l d  b e  p u shed  i nto the s treams dur i ng  c o n s truct i o n  o f  s tream c ros s i ngs . 
U s i ng know l edge deve l oped by l oc a l  l ogg i ng  compan i es ,  p rope r l y  de s i gned and  
i ns ta l l ed c u l ve rts wi l l  be  u sed  at  s tream c ro s s i ng s  to  e n s u re natural  f l ow of  
s treams . U n l es s  nece s sary for l i ne o r  r i g h t- o f-way mai ntenance , temporary 
br i dges wi l l  be  removed upon  comp l et i o n  o f  the p ro j ect , and  r i ver  b a n ks wi l l  
b e  res to red  wherever  feas i b l e .  Procedures s uggested by the Vermo nt Department 
of Forests  and Parks ( u ndate d )  and the New Hamp s h i re Wate r S upp l y  and  Po l l ut i o n  
Ce ntro l Comm i s s i o n  ( 1979 )  wi l l  b e  u s ed f o r  ce ntro l l  i ng  s o i l ero s i o n d ur i ng  
l ogg i ng  operat i o n s  i n  Vermo nt  and  New Hamp s h i re ,  respecti ve l y .  Add i t i o n a l l y ,  
the App l i cant  wi l l  f o l l ow a l l other  s tate perm i t  s t i p u l at i o n s  and  a l l fo rma l 
recommendati o ns  made by s tate reg u l ato ry and  res o u rc e  agenc i e s .  

T o  reduce the n umbe r o f  s tream c ro s s i ngs , ex i s t i ng acces s roads wi l l  be  
u s ed when p racti ca l . Where stream c ro s s i ngs  a re nece s sary b u t  u navai l ab l e ,  
the type o f  s tream c ro s s i ng wi l l  b e  dete rm i ned by l oc a l  s l ope c o n d i ti o n s . 
Where s treamb a n ks are f i rm and  gradua l ,  s treams wi l l  be  forde d .  F i l l  and  
c u l vert c ro s s i ngs  wi l l  be  des i gned and  c o n structed o n  s treams with  steep  b a n ks 
to a l l ow for  free f l ow o f  wate r thro ugh  the c u l vert , espec i a l l y  du r i ng  the 
per i ods  o f  h i gh f l ow ,  o r  a l ternat i ve l y  l og o r  t i mber b r i dges wi l l  b e  u s e d .  

I n  areas o f  steep s l opes and  i n  t h e  v i c i n i ty o f  s treams and  wet l ands , 
structure s  w i l l  b e  l oc ated to m i n i m i ze acc e s s  requ i rements . I n  wet l ands where 
up l and acc e s s  i s  i mp o s s i b l e ,  temporary acc e s s  for c o n s tructi o n  operat i o n s  may 
req u i re u s e  o f  c u l vert a nd f i l l  roads , wooden  swamp mats , he l i copters , o r  
a l l - te rra i n ve h i c l es .  Structures wi l l  b e  p l aced no  c l o s e r  than 6 1  m ( 200  ft)  
to the stream b a n ks s o  a s  to m i n i m i ze bank  eros i o n  and  f a i l u re .  No  towers 
wi l l  be  p l aced wi th i n  wet l ands  or maj o r  f l oodp l a i ns .  

Meeti ngs  b etween  the  App l i cant 1 s c o n s u l tant and  the s tate o f  Vermo nt  were 
he l d  to d i s c u s s  state recommendati o n s  for c o n struct i o n techn i q u e s  to be  used  
at spec i f i c  s tream c ro s s i ngs  ( Mc Ne l l y  1983 ) .  I t  was s ugge sted  by  s tate reso urc e  
rep re s entati ves  that the  procedure for  a l l peren n i a l  s treams s ho u l d b e :  

· Mai ntai n o r  p l ant  trees  a n d  s hrubs  for 2 3  m ( 7 5  f t )  from the 
c ente r l i ne o f  the  s tream i n  both d i recti o n s . 

• Ma i nta i n  trees  a l o ng o r  near streams at about  8 m ( 2 5  ft)  h i gh 
to p revent  heati ng  o f  c o l dwater stre ams . 

• Remove a l l o b s truct i o n s  to f l ow .  

· Des i gn  a ny permanent structure s  acro s s  streams for t h e  25-year 
f l ood . 

· Restore a l l s treambanks  and  reseed gras ses  o n  and  b a c k  o f  b a n k .  
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Wo r k  we l l beh i nd b a n ks as muc h as  p o s s i b l e .  

· U se  trac ked v e h i c l e s i n  areas o f  wet l a nds  a s s oc i ated w i th 
s treams . 

• Do  not operate dur i ng wet s e a s o n  ( i f  unavo i dab l e ,  u se  spec i a l 
measure:s ) .  

The f o l l owi ng  s tandard operati ng procedures were s uggested for a l l i nter­
mi tte nt s treams : 

• Do  not  operate dur i ng wet season  ( i f  u navo i dab l e ,  u s e  spec i a l  
measure s ) .  

Remove a l l c u l verts . 

Restore streamban ks . 

Reseed gra s s e s  o n  and bac k o f  b a n k .  

• Remove o b s truc t i o n s  t o  f l ow . 

Wo r k  we l l b e h i nd b a n ks as  much  as  pos s i b l e .  

· Use  trac ked v e h i c l e s i n  areas o f  wet l ands as soc i ated w i th 
streams . 

The DOE  Pres i denti a l  Perm i t  w i l l  req u i re the App l i c a nt to comp l y  w i th 
state perm i t  c o n d i t i o n s  and  s t i p u l ati o n s , as we l l as  a ny o ther s tate o r  fede ra l 
l aws , regu l at i o n s , or  perm i ts app l i cab l e  to th i s  pro j e c t .  The Ve rmo nt perm i t  
(Vt .  P u b l i c  Serv . Board 1983 ) - - wh i c h covers  mo s t  o f  the s tream cros s i ngs  ( s ee 
Tab l e 3 . 3 ) - - conta i n s  the fo l l owi ng c o nd i t i o n s  app l i cab l e  to wate r reso urces : 

The App l i c ant s h a l l con s u l t w i th the Vermo nt Age ncy o f  E n v i ron­
mental  Conservat i o n  and the Ve rmo nt Departme nt o f  Pub l i c  Serv i c e 
wi th respect to f i na l  l ocat i o n  o f  the centerl i ne .  

The App l i cant s h a l l c o n s u l t  w i th these s ame age nc i e s w i th 
respect to f i na l  constructi on  p l a n s- - i nc l ud i ng p l aceme nt  o f  
s t ructure s , acc e s s  roads , a n d  c l ea ri ng o f  t h e  r i ght-o f-way 
( ne i ther s i te preparat i o n  nor cons truct i o n  may beg i n  un t i l 
P ub l i c  Serv i c e Bo ard approva l  i s  obta i ned ) . 

The App l i c ant s h a l l c o n s u l t  w i th the Vermo n t  Age ncy o f  E n v i ron­
menta l C o n servat i o n , the Departme nt  of Ag r i c u l tu re , and  the 
Depa rtme nt o f  P u b l i c  Serv i ce wi th respect to the deve l opme nt o f  
s i te-spec i f i c  vegetat i o n ma i n tenance  p l a n s .  

I n  a l l s i te preparat i o n and c o n s truc t i o n ,  the App l i cant  s h a l l 
fo l l ow gu i de l i ne s  set  forth i n  1 1 Gu i de l i ne s  for  Contro l l i n g So i l  
Eros i o n and  Water Po 1 1  u t i  o n  on  Logg i ng J o b s  i n  V e rmo n t .  1 1  
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The c o n struc t i o n  perm i t  i s s ue d  for th i s  proj ect  by the state o f  New Hamps h i re 
( N . H .  P u b l i c  U t i l .  Comm . 1982 ) conta i n s the  f o l l ow i ng cond i t i o n s : 

· There s h a l l be no  i nterference wi th  water s upp l i es ,  f i s h , or  
other aquat i c  l i fe .  

There s h a l l be no l owe ri n g  o f  C l as s  B wate r q u a l i ty c l as s i f i cat i o n s .  

· U s e  o f  stre ambeds for s k i d  trai l s  i s  proh i b i te d ,  a n d  a l l s k i d  
tra i l s  s h a l l b e  l ocated s o  a s  to prevent e ros i o n .  

B r i dge s , c u l verts , o r  other  s u i tab l e cro s s i ng dev i ce s  are 
requ i re d  at a l l s tream cros s i ngs . 

· S u i tab l e d i s tances  o f  u n d i sturbed  l and  s ha l l be  l e ft betwe e n  
roads and  s k i d  tra i l s  and  wate rcourses  t o  m i n i m i ze s tream 
s i l tat i o n .  

Construc t i o n  o f  the  r i ght- o f-way wi l l  re s u l t  i n  temporary i nc reases  i n  
stream s i l tat i o n and  s u rface runo f f .  I mp l eme nt i n g  the  m i t i gat i ve mea s u re s  
men t i o ned above , a l though  n o t  c apab l e  o f  prevent i ng a l l adverse  i mpacts to 
s u rface waters , s h o u l d  m i n i m i ze the i mpacts of these  d i s turbanc e s . 

C h em i c a l s ,  fue l s ,  o i l s ,  grease s , b i t um i no u s  mate ri a l s ,  s o l i ds ,  waste 
was h i ngs , and co nc rete u s e d  i n  c o n s truc t i o n  operat i o ns  must  be prope r l y  
sto red a n d  hand l e d  to prevent  acc i denta l  sp i l l s  a n d  contam i n at i o n  o f  s u rface 
wate rs and  gro u ndwate r s .  I mpacts re s u l t i n g from a n  acc i de nta l  re l ease  wi l l  be 
s i te- spec i f i c  and wi l l  be h i gh l y  depe ndent  upon the  quant i ty and type of 
co ntam i nant  re l ea s e d .  To m i n i m i ze the  pos s i b i l i ty o f  a n  acc i denta l  re l ease , 
the  refue l i ng o f  c o n struct i o n  ve h i c l e s , s to rage o f  con s truct i o n  mate ri a l s ,  and 
the  d i spo s a l  o f  waste mate r i a l  s ho u l d be proh i b i ted near s treams and  wet l a nds . 

4 . 3 . 4  E c o l ogy 

4 . 3 . 4 . 1 Terre s tri a l  

Vegetat i o n 

The growth o f  herbs , most s h rubs , and  some l ow- growi n g  tre e s  that are 
con s i dered des i rab l e  gro u n d  cover fo r the  r i ght-o f-way w i l l  be  e n c o u raged ( E R , 
Vo l . 3 - - Appe nd i x  A ) . S e l ect i ve c l ear i ng tec h n i ques  wi l l  be used  i n  wet l ands 
to m i n i m i ze d i sturbance o f  vegetat i o n .  S hore l i ne s h rubs  and a l de rs wi l l  be  
reta i ned whenever  po s s i b l e .  No  deb r i s re s u l t i ng  from pe r i od i c  vegetat i o n  
manageme nt act i v i t i e s s ho u l d  b e  p l aced wi t h i n the  h i gh-water mark o f  any water 
body .  A l l ve getat i o n  contro l  a s s o c i ated wi th  c o n s truct i o n  c l e ar i ng and 
mai ntenance  wi l l  fo l l ow draft gu i de l i ne s  of VE LCO ' s " Ma i n te nance  Program for 
Vegetati o n  Contro l o n  Transm i s s i o n R i ght-o f-Ways"  ( E R ,  Vo l . 3)  and N E ET ' s 
' ' Re s ponses  to Request  I I - 1 1  and  - 14" ( E R ,  Vo l . 2 - - S uppl . ,  Oct . 1982 ) .  

W i l d l i fe 

T h e  p r i mary means  by wh i c h i mpacts are to be  m i t i gated a re by ro ut i ng  and 
de s i g n o f  the  tra n s m i s s i o n  l i ne .  T h e  p ropo sed  ro ute was s e l e cted to m i n i m i z e  
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pas s i ng t hrough hab i tats such  as deeryards , wet l ands , and  othe r areas  i de n t i ­
f i ed as  hav i ng h i gh v a l ue f o r  wi l d l i fe .  L i ne de s i gn  has  reduced e l ectroc ut i o n 
pote nt i a l  as  we l l  as  corona ef fects and  hence  i o n c u rrents , aud i b l e  no i s e ,  and 
ozone  product i on . 

Trave l  corri dors wi l l  be  prov i ded acro s s  the r i ght-o f-way where i t  passes  
through  deerya rds .  The  trav e l  corri dors are cre ated by a l l ow i n g  tree s o f  a 
safe h e i ght to rema i n i n  the r i ght- o f-way . T h e s e  wooded corr i dors p rov i de 
prote c t i o n  from the  e l ements and  prov i de a l i n k  between  two s e ct i ons  o f  a 
b i sected deeryard . Such  trave l corr i dors have been  shown to be  e ffecti ve i n  
fac i l i tat i ng deer moveme nt acro s s  ri ght- o f-ways i n  New E n g l and  and  Quebec  
( Wi l l ey 1982 ; Hydro-Quebec  1981 ) .  

The r i ght- of-way wi l l  be mai ntai ned by s e l ecti ve c l ear i ng  of  and s e l ect i ve 
herb i c i de app l i cat i o n to tree spec i e s that may pose  a threat to s afe l i ne 
operat i on . These  pract i c e s  wi l l  a l l ow for growth o f  s h rubs  and herbac e o u s  
p l ants  t h a t  prov i de forage f o r  wi l d l i fe .  

4 . 3 . 4 . 2 Aquat i c  ( I nc l ud i ng Wet l ands ) 

I n  con struct i ng s tream cro s s i ngs , the s tream corri dor wi dth w i l l  be 
m i n i m i zed and  care wi l l  be taken i n  s e l ect i ng the stream cro s s i ng  ang l e and 
s i te .  Whe re feas i b l e ,  wi l d l i fe tra i l l a nes , s treams i de vegetat i o n  b u ffe r 
stri p s , and  s tream c ro s s i ngs  wi l l  be co- l ocate d .  C o n s truct i o n  and  c l ear i ng 
acti v i t i e s wi l l  be restri cted du r i ng  nes t i ng and spawn i ng peri ods . T he spawn­
i ng season  o f  the pri n c i pa l  game spec i e s  i n  the streams , brown trout and b roo k 
tro u t , i s  l ate s umme r to ear l y fa l l .  T i m i ng o f  stream cros s i ng construct i o n  
acti v i t i e s ( e spec i a l l y  when acce s s  roads have to b e  b u i l t ) s ho u l d  b e  mod i f i e d 
so  that con struc t i o n  does not occur  du r i ng the spawn i ng seas o n .  S u c h  re stri c­
t i ons  o n  s tream cro s s i ng con struct i o n  may be  l i fted , howeve r ,  i f  i t  can  be 
s at i s facto ri l y  demo n s trate d that f i s h  spawn i ng acti v i t i e s do not occ u r  i n  
e i ther  ( o r b o t h )  s p r i ng or f a l l i n  the parti c u l ar s tream u n d e r  cons i derat i o n .  

D u r i ng the  sp r i ng thaw pe r i od o r  d u r i ng per i ods o f  u n u s u a l l y  heavy ra i n f a l l ,  
acc e s s  roads s ho u l d be c l osed  to construct i o n  ve h i c l e s and  eq u i pment to m i n i m i z e 
unacceptab l e  e n v i ro nme nta l damage . I n  i nterm i ttent wet l ands , howe ver , equ i pment  
can  be  used  du r i ng  peri ods  when the ground i s  ent i re l y  dry rathe r than  s t r i ct l y  
dur i ng wi nter cond i t i o n s  whe n the ground  i s  froze n .  

P r i o r  to remo v a l  o f  grav e l  from s treams , the potent i a l  o f  the  area for 
use  as  a spawn i ng s i te s h o u l d be  determ i ned .  Loca l  f i s hery experts s h o u l d  be  
cons u l ted i n  th i s  matte r .  F u rthermore , c u l ve rts s ho u l d be de s i gned  s o  that  
cro s s - sect i o n  ve l oc i t i e s  are  l ow enough  to  sati s factori l y  a l l ow f i s h  p a s s age . 

4 . 3 . 4 . 3 Threate ned and E ndangered Spec i e s  

The ro ute has  been  s u rveyed to e n s ure that n o  protected p l ants  o r  w i l d � , f e 
wi l l  be  affected . The f i n a l  ro u t i ng and  construc t i o n  s c hedu l e  w i l l  be  de s i g ned  
to  avo i d  jeopardi z i ng any rare or protected spe c i e s fo und  a l o n g  the  corr i d o r .  

4 . 3 . 5 Soc i oeconom i c  

T o  reduce con f l i cts i n  dema nd o n  l oc a l  tempo rary l od g i ng  fac i l i t i e s , 
arrangeme nts  fo r no n l o c a l  wo rkers  sho u l d  be  made we l l  i n  a d v a n c e  o f  t h e  
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beg i n n i ng o f  c o n s truc t i o n .  Whenever  pos s i b l e ,  wo rke rs from the l oc a l  l ab o r  
poo l s ho u l d  be  tra i ned and h i red fo r c o n s truc t i o n  and operat i o n  acti v i t i e s .  

A l though  pub l i c  oppo s i t i o n to the  propo sed  l i ne has  not  been  a s  act i ve i n  
Ve rmo nt as  i n  New Hamps h i re ,  to avo i d  future prob l ems , c e rta i n  precaut i o n s  
s h o u l d be  ta ke n .  O p e n  i nterac t i o n s  s h o u l d  c o nt i nue  t o  be  ma i nta i ned wi th  
l oca l o ff i c i a l s ,  c i t i z e n s , and  l andowners a l ong  the  ro ute . Dec i s i o ns  about 
f i n a l  route  c ho i ce s , r i ght  o f  way negot i ati o n s , construct i o n p rac t i ce s , l oca­
t i o n s  o f  tempo ra ry roads , sc hedu l i ng o f  acti v i t i e s i n  pop u l ated or  we l l ­
trave l l e d a r'ea s ,  c ho i c e o f  towe r structures  and othe rs s h o u l d  be made i n  
co n s u l ta t i o n  wi th  the  l oc a l  p u b l i c  ( McCo n n o n  1980 , 1982 ; Ga l e  1982 ) .  

C l ea r i ng p l a n s  s h o u l d  be p l anned  fo r t i mber  company l a nds i n  coope rat i on 
w i t h  the  compa n i e s so  as  to avo i d  prob l em s  i n  ava i l ab i l i ty o f  s ubcontracto rs 
and c rews . 

Tru c k  and e q u i pment trave l  and c o n s truct i o n operat i o n s  s ho u l d be s c h e du l ed 
so  as  to c o n f l i ct as  l i ttl e as pos s i b l e  wi th  e x i s t i n g  t raff i c .  Roads t h ro u gh 
t i mb e r  compa ny l a nds  s ho u l d  not be constructed or  u s ed by trucks  o r  e q u i pment 
du r i ng the  spr i ng ra i ny seaso n .  

I n  accordance wi th  s uggest i on s  from the New Hamps h i re Departme n t  o f  
P ub l i c  H i g hways , the  f i na l  des i gn s h o u l d  p rov i de fo r a 15-m ( 50 - ft )  structure 
s e t - b a c k  from ex i s t i ng h i ghway r i ght- o f-way and  a n  add i t i o n a l  3 m  ( 10 ft ) o f  
ve r t i c a l  roadway c l earance . T h e s e  g u i de l i ne s  wi l l  re duce  i mpacts i f  i mprove­
ment  or rec o n s truct i o n  of s tate h i ghways i s  nece s s a ry .  

4 . 3 . 6 V i s ua l  R e s o u rces  

I n  genera l , whe re road and s tream c ro s s i ngs  occ u r , s h rubs  and trees  wi l l  
be p l anted and  reta i ned as  much  as  pos s i b l e to prevent a v i ew i nto the  co rri do r 
from a l ong  s u c h  c ro s s i n g  po i nts . To m i n i m i ze the  t i me and l e ngth  o f  the  l i n e  
s e e n  from the  roadway , c ro s s i ngs  wi l l  be made at  ri ght  a n g l e s  t o  t h e  roadways 
wherever  pos s i b l e .  H- frame and/o r s i ng l e-po l e  towe rs s h o u l d  be used  to re duce  
towe r dom i nance . Low- pro f i l e  towe r s t ructu re s  s h o u l d  be u s ed ( i f  fea s i b l e )  i n  
h i gh l y  v i s i b l e  areas  where standard he i ght  o f  towe rs co u l d be  v i ewed above  the  
treetops . Po l e s s ho u l d  be set  as far bac k from roadways and stream b a n k s  as  
feas i b l e .  A l l tra n s m i s s i on l i ne structu re s  s h o u l d b l end  i n  wi t h  the  natu ra l  
background  vegetat i on t o  t h e  greatest  exte nt  po s s i b l e .  Th i s  c a n  be  accomp l i s hed 
by the u s e  of wood po l e s or natu ra l l y  weathe ri n g  ste e l  po l e s .  I f  a ny structu re s  
a re u s ed that do not nat u ra l l y  weat he r ,  arti f i c i a l methods - - s u c h  as  c o l o r i n g  
by pa i nt i ng the  structures- - s h ou l d  be  i mp l emented . 

V i s u a l i mpacts can  be  m i n i m i zed by s e l ect i ve c l ear i ng , l eav i ng a s  m u c h  
l ow growt h i n  the  r i g h t - o f-way as  pos s i b l e ,  and add i t i o n a l  p l ant i n g .  Tapered 
c l ear i ng  of t h e  r i ght- o f-way through  tree topp i ng wi l l  s often the  edges of the 
l' i g ht- o f-way , reduc i ng the  v i s u a l  i mpact .  A r i ght- o f-way c l ear i n g  patte rn 
s h o u l d  be deve l oped where fea s i b l e to reduce  the  stra i ght- l i ne corr idor  e ffect . 
T h e s e  tec h n i q u e s  wi l l  be h e l p f u l  i n  reduc i ng aesthet i c i mpacts near  v i s u a l l y  
s e n s i t i v e area s s u c h  as  road cross i ngs , r i ver  a n d  stream cro s s i ngs , recreat i o n 
a re a s , and re s i de nt i a l  s t ructu re s .  T h e s e  tec h n i q u e s  s h o u l d  a l s o  be u sed  i n  
t he rete n t i o n  o f  wi l d l i fe trave l corr i dors  acro s s  tra n s m i s s i on l i ne ri ght­
o f -way ( s ee  Sect i o n 4 . 3 . 4 . 1 ) . 
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The  p roposed l i ne wi l l  be  routed so  that i t  f o l l ows and  conforms to 
natural  topograp h i c l i ne s  as  much  as  p o s s i b l e .  I n  add i t i o n , l i ne s  s h o u l d be 
s i ted to one edge o f  a v a l l ey o r  draw and para l l e l a l andfo rm c h ange . S ky­
l i n i ng o f  the l i ne and towe rs s ho u l d  be  m i n i m i ze d .  I f  a h i l l  m u s t  be c ro s s e d , 
i t  s h o u l d be  c ro s s ed at an  a n g l e ( e . g . , s i de o r  s h o u l der  o f  the h i l l  rather  
than the top ) . I f  the  propo sed  l i ne traverses  a p rom i nent  v i ewi ng  area , the  
l i ne s ho u l d be  l oc ated betwe e n  the v i ew i ng  area  and  a vegetati ve o r  topo­
grap h i c a l  screen  i f  feas i b l e .  

At the proposed  term i n a l  l ocati o n , ex i st i ng  tre e s  and  vegetat i o n  s h o u l d 
be l e ft s tand i ng to the exte nt p o s s i b l e to screen  the term i n a l  fac i l i t i e s .  
The b u i l d i ng and  a s s o c i ated term i n a l  fac i l i t i e s s ho u l d  b e  p a i nted a co l o r that 
w i l l  best b l end  i n  w i th the bac kgro und  vegetat i o n .  The he i ght  o f  the tran s ­
m i s s i o n l i ne  term i nat i ng  s tructures s h o u l d be  kept t o  the m i n i mum safe a nd 
pract i ca l  he i ght .  

Spec i f i c a l l y ,  a l l roads s ho u l d be  cro s s e d  at a r i ght ang l e and  the corri dor 
sho u l d be s c reened  wi th appropri ate vegetat i ve cover .  The  p roposed  l i ne  
s ho u l d  be  p l aced i n  the l ower porti o n  o f  the foot h i l l s  o f  B l ac k  Mou n ta i n  near  
the B l a c k  Branch  o f  the N u l hegan R i ve r ,  s o  that Logger  Broo k w i l l  v i s ua l l y  
concea l  the l i ne from v i ewe rs i n  the reg i o n .  A l s o , the  l i ne s ho u l d  b e  p l aced 
a l ong  the l owe st  e l e v at i o n  pos s i b l e i n  the corr i dor that runs a l o n g  the wes t  
s l opes  o f  t h e  Pota s h  Mounta i n s , c o n s i s tent  wi th m i n i m i z i ng any adverse i mp act  
o n  the N u l hegan deeryard ( s ee  Sect i o ns  3 . 4 . 1 . 2 and 4 . 1 . 4 . 1 ) . A s l i ght  s h i ft 
o f  the transm i s s i o n l i ne to the east  over  Cow Mounta i n i n  the town of  Granby 
w i l l  reduce the amo unt  o f  expo s u re i n  the V i ctory Bas i n  area .  F i na l l y ,  i f  the 
transm i s s i o n  l i ne i s  p l aced to the no rthwe st  o f  the v i ewshed  area a l ong  Moore 
Re s e rvo i r ,  i t  wi l l  be  conce a l ed from v i ew by rec re ati o n i s ts o n  the re s e rvo i r  
and  moto r i sts  o n  I nte rstate 9 3 .  

4 . 3 .  7 Cu l tura l Res o u rc e s  

The  damage o r  destruct i o n  o f  c u l tural  re s o u rc e s  w i l l  be m i n i m i zed by 
mak i ng  a thorough  l i teratu·re s e arc h a nd hav i ng a q u a l i f i ed archaeo l og i s t  
conduct a s u rface reco nna i s s ance o f  tho se  areas o f  t h e  transm i s s i o n r i ght- o f­
way , term i na l  s i te ,  and acce s s  road areas that are determ i ned by the Vermont 
and New Hamp s h i re SHPOs to h ave a h i gh probab i l i ty of co ntai n i ng a n  archaeo­
l og i ca l  o r  h i s tori c s i te ( G i l bertson  1983 a , 1983 b ) .  The  App l i cant  wi l l  coor­
d i n ate a l l f i e l d  stud i e s , s u rveys , and m i t i gat i o n p l a n s  wi th the respect i ve 
State H i s to r i c a l  P r e s e rvat i o n  O ff i ce r  ( SHPO ) .  Pote nti a l  s i te s  wi l l  b e  recorded , 
and uncovered s i te s  s ho u l d  be  determ i ned for  the i r  pote nti a l  e l i g i b i l i ty and  
i nc l u s i o n i n  the n at i o n a l  and/or  s tate h i s to r i c reg i sters . Loc a l  a nd reg i o na l  
h i sto r i c  pre s e rvat i o n  groups  s ho u l d  be co n s u l ted .  I f  arti facts a r e  d i scovered 
d ur i ng  con struct i o n , the  approp r i ate Vermont o r  New Hamps h i re SHPO must be  
not i f i ed .  If  p o s s i b l e ,  i mportant s i te s  d i scovered s ho u l d  be  avo i ded by  rea l i gn­
i ng the transm i s s i o n l i ne route . I f  rea l i gnment i s  not feas i b l e ,  s a l vage 
excavat i o ns  s ho u l d  be  u nde rtake n under  the s uperv i s i o n  of a p ro fe s s i o n a l  
archaeo l og i s t wi th t h e  approva l  a n d  d i rect i o n  o f  the appropri ate Vermont o r  
New Hamps h i re SHPO . 
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4 . 3 . 8  H e a l th  and  Safety 

4 . 3 . 8 . 1 E l ectr i c  and  Magnet i c  Hazards 

The tra n s m i s s i o n l i ne wi l l  be  cons tructed and ope rated i n  s u c h  a manner  
that  the  max i mum s teady- s tate s h o rt- c i rc u i t  c u rrent i s  l i m i ted to  5 mA  betwee n  
t h e  gro u n d  a n d  any non stat i o nary o b j ect wi th i n  t h e  r i ght- o f-way ( He rro l d  
1979 ) .  Th i s  i s  based  o n  recomme ndat i ons  put  fo rth i n  the Nat i o n a l  E l ect r i c  
Safety Code . T o  prevent  seco ndary acc i dents from i n v o l untary react i o n s  to 
s ho c k  b e l ow the l et-go thre s ho l d ,  a l l fences , stat i o nary objects , or  moveab l e  
equ i pment l ocated or  regu l a r l y  ope rated wi th i n  the r i ght- o f-way wi l l  be gro u nded 
so that i nduced  c u rrents are l e s s  than 1 mA ( H e rro l d  1979 ) .  Re s i dents  adj acent 
to  the l i nes  wi l l  be i n fo rmed of  the pos s i b i l i ty o f  i nduced s hoc k and of  the 
fact that the ut i l i t i e s  w i l l  gro u nd the i r e q u i pment upon req u e s t .  Add i t i o n a l  
recomme ndat i o ns  i nc l ude t h e  s ugge sted u s e  o f  t h e  R u r a l  E l  ectri f i  cat i o n  
Adm i n i strat i o n  ( 1976 ) gu i de l i ne s  for  ground i ng objects  ( s u c h  as  fe nces  o r  
sto rage s heds ) w i th i n  ri g h t s - o f-way a n d  pro h i b i t i ng s c h o o l  b u s e s  from l oad i ng 
and u n l oad i ng wi th i n ri ghts - o f-way ( Ba n ks et a l . 1977 ) .  

4 . 3 . 8 . 2  Herb i c i de Use  

I n  o rder to e n s u re the safe u s e  o f  herb i c i des  fo r r i ght-o f-way management , 
o n l y  those  pes t i c i des and herb i c i de s  that are appro ved by the U . S .  E n v i ronme nta l 
P rotect i o n  Age ncy , Ve rmo nt Pest i c i de Adv i s o ry Counc i l , and New Hamps h i re 
Pes t i c i de s  Contro l  Board wi l l  be u s e d .  I n  addi ti o n , a l l federal  and state 
req u i reme nts fo r appl i c at i o n  of herb i c i des  wi l l  be  fo l l owed . He rb i c i de appl i ­
cat i o n s  wi l l  b e  made by cert i f i ed pers o n ne l acc o rd i ng to l ab e l  i n s tructi ons . 

Herb i c i de dri ft s ho u l d  be m i n i zed by u s e  o f  t h i c ke ners , l ow- vo l at i l e  
formu l at i ons , equ i pment that produces  drop l ets greater than than  200-�m  mas s­
med i a n d i amete r ,  or  barri e rs to i n h i b i t  dr i ft ( U . S .  Fo r .  Se rv . 1978 ) . E q u i pme nt 
i n  good c o n d i t i o n that m i n i m i zes  dr i pp i ng s h o u l d  be  u sed ; and  used  contai ners  
and  equ i pment r i n s e  wate rs s h ou l d  be d i sposed  i n  a s a fe ma n ner  i n  an  approved 
d i spo s a l  s i te . No  wi nd dri ft s h o u l d  be a l l owed i nto res i de nt i a l  areas , crop l and , 
pasture l and , or  areas  o f  rare p l ants . 

I n  o rder  to protect wat e r  s upp l i e s , no  herb i c i de app l i cat i o ns  w i l l  be  
made  wi th i n  3 0 m ( 100 ft ) o f  open wate r ,  wate r s upp l i e s , o r  homes . Th i s  
d i s tance  s ho u l d do ub l e when  maki ng  fo l i ar  spray app l i cat i o ns  o r  wh e n  app l y i ng  
to  ground w i t h  more than  a 3 0% s l ope ( U . S .  F o r .  Serv . 1978) . Herb i c i de s  w i l l  
not  be  app l i e d d u r i ng ra i n  o r  when  rai n i s  l i ke l y .  S u rface wate r and gro u nd­
wat e r  s ho u l d  be  rout i n e l y  mo n i tored for pes t i c i de re s i dues , and the pu b l i c  
s h o u l d  be not i f i ed d u r i ng  t i mes o f  h e rb i c i de appl i cat i o n .  State- appro ved 
� eg e t at i o n  manageme n t  p l a n s  s ho u l d  be p repared and  fo l l owed , i nc l ud i ng a p l a n 
f o r  reme d i a l  act i o n  i n  c a s e  o f  acc i denta l  s p i l l s as  o u t l i ned by D u n s more 
( 1982 ) .  

N c  h e rb i c i de app l i cat i o n s  s ho u l d take p l ace at a d i stance  l e s s  t h a n  1 5 m 
( 5 0 f t ) f r om act i ve c ro p l a nd  o r  pasture l a nd ; th i s  d i stance s ho u l d  be doub l ed 
0 1 1  s l � p e s  i n  e x c e s s  o f  3 0% ( U . S .  Fo r .  Serv . 1 9 78 ) .  A b u f f e r  area o f  the  s ame 
1v i d t h s rlU u l  d b E' u t i l i zed �., h e n  a p p l y i n g h e rb i c i des  near  s ta n d s  of rare p l ants . 
t� e r L ·i c i de s  s h o u l d n o t  be  u s e d  w i t h i n  any wet l and  o r  c l o s e r  t ha n  1 5 m ( 5 0 f t )  
.1 J j a c e  1 1  t t o  a \ve t  1 a 11 d . 



4- 73 

The  amount  o f  herb i c i de app l i cat i o n sho u l d be reduced by re sort i ng to 
mecha n i c a l  means as muc h as poss i b l e and by sc hedu l i ng app l i cat i o n s  at s u f f i ­
c i e nt i nterva l s to avo i d  l o ng-term acc umu l at i o n  o f  herb i c i de s  a n d  re s i dues  i n  
s o i l s  and  b i ot a .  

4 . 3 . 9 Rad i o  a n d  Te l ev i s i o n I nterfe rence 

I n  the event  that rad i o  i nterference i s  i nduced due to ope rat i o n o f  the 
proposed  tran sm i ss i o n l i ne ,  the typ i c a l  m i t i gat i ve mea s u re wi l l  be  to i mp rove 
the e ffec ti vene s s  o f  the rece i v i ng anten na , e i ther  by use o f  a d i rec t i o n a l  
antenna  o r  d i s p l acement o f  t h e  antenna  t o  a more remote l ocat i o n .  Te l e v i s i o n  
i nterference due to the  p hys i ca l  pre s e nce  o f  the  transmi s s i o n fac i l i t i e s can  
a l so  be remed i ed by  s u i tab l e  des i g n and/or l ocat i o n o f  the ante nna . Te l ev i s i o n 
i nte rfere nce a s s oc i ated wi t h  d i rect- c u rrent tra n sm i s s i o n- - s uch  as  spark i ng  o n  
i n s u l ators , c u rre nt d i scharge on  meta l f i tt i ngs , and  c harge accumu l at i o n  o n  
the  a n t e n n a  re s u l t i ng from i o n c u rrent- - c a n  be  m i t i gated by l oc a l  remed i a l  
methods ( E R ,  Vo l . 3- - p .  109 ) .  

4 . 4  ADV E R S E  ENVI RONMENTA L E F F ECTS THAT CANNOT B E  AVO I DED  I F  P ROJ ECT I S  
IMP LEMENTED 

4 . 4 . 1 A i r Qua l i ty 

No s e r i o u s  a i r q u a l i ty i mpacts are ant i c i pated i f  the project  i s  
i mp l emente d .  

4 . 4 . 2 Land Use  

Land u s e  wi t h i n  the  de s i gnated transm i ss i o n l i ne r i ght- o f-way and term i n a l  
s i te wi l l  be  l i m i ted duri ng  the  l i fe t i me o f  the  l i ne  t o  t h o s e  acti v i t i e s  that 
are conduc i ve to the cont i nued  ope rat i o n and  mai ntenance  o f  the l i ne .  

There wi l l  b e  an u n avo i dab l e v i s u a l  i mpact as the  l i ne extends i nto the 
Un i te d  States from Canada . Eastbound  traf f i c o n  State Ro ute 114 w i l l  noti ce 
the  transmi s s i o n l i ne for 1 . 6 to 4 . 8  km (1 to 3 mi ) as  the  l i ne descends  from 
the e dge o f  Averi l l  Mo unta i n  towa rds the  h i ghway . A v i s u a l  i mpact wi l l  a l s o  
occur  where the  l i ne  exte nds through t h e  Pota s h  Mounta i n  Range are a  a n d  can  be  
v i ewed from We n l o c k  Cro s s i ng and othe r vantage po i nts a l ong  State Route 105 .  
On  the road from G a l l up to  Granby ( eastbound  traff i c )  and  the ro ad from the  
V i cto ry Bog  area , v i  ewe rs w i l l  s i ght the  tran sm i ss i o n l i ne  corri dor where i t  
descends  from the  h i l l s  south  o f  G ranby to the  Rogers B ro o k  and  S u i tor Brook  
are a .  F i na l l y ,  v i ews o f  the  l i ne by l oc a l  res i dents , rec reat i o n i sts , and  
moto r i sts aro u nd the  Moore Reservo i r ,  I nterstate 93 , area  w i l l  be  affected . 

4 . 4 . 3 Geo l ogy and Hyd ro l ogy 

De sp i te the  u s e  of  m i t i gat i ve mea s u r e s  to contro l e ros i o n ,  temporary 
i nc re a s e s  i n  the rates o f  so i l  e ros i o n and  stream s i l tat i o n  wi l l  be u navo i d­
ab l e  dur i ng tra n s m i s s i o n  l i ne construct i on . O n l y  i n  f i rs t-order ( and  po s s i b l y  
second- orde r)  streams wi l l  these  negat i ve i mpacts b e  pote nti a l l y  s i g n i f i ca n t .  
Over  the  l i fe o f  t h e  l i ne ,  howeve r ,  acce s s  roads may contri b ute s i gn i f i c ant  
quant i t i e s o f  e roded s o i l s  to nearby s treams . The  i mpacts o f  such  s e d i ments  
on  stream b i ota are addre s s ed i n  Sect i o n  4 . 3 .  
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Smal l amo u nts of herb i c i de s  may be was hed i nto s u rface s treams and m i grate 
through  the permeab l e  s u rface s o i l s  to u n c o n f i ned near- s urface groundwate r .  
The s i gn i f i cance  o f  th i s  m i grat i o n w i l l  depe nd upon  the chem i ca l  nature o f  the 
herb i c i de that i s  u l t i mate l y  chose n ,  the l oc a l  hydro l o g i c a l  cond i t i on s , and 
the prox i m i ty o f  dome s t i c  we l l s  to the sp rayed corri do r .  The i mpact o f  the 
herb i c i de s  on nearby popu l at i o ns and  b i ota are d i s c u s s e d  i n  Sect i o n s  4 . 1 . 3 . 1 ,  
4 . 1 . 3 . 2 ,  and 4 . 1 . 8 . 3 .  

The  agri c u l tura l  s o i l s  s u rro u n d i ng the l i ne wi l l  not be  s i g n i  f i  cant l y  
i mpacted , except where l and i s  occup i ed fo r s upport structure s  and acce s s  roads . 

4 . 4 . 4 Forestry and Natura l Areas  

About 460 ha  ( 1200  acre s )  o f  fore s t l and  i n  the Propos e d  Route  wi l l  be 
converted to a s hrub l and type o f  vegetati o n  for at l east  the operati o n a l  
l i fet i me o f  t h e  l i ne .  About  9 ha ( 2 3  acre s )  o f  t h e  proposed  converter 
term i na l  s i te wi l l  l i ke l y  be wi thdrawn from the fore s t  re s o u rce  base . 

The  proposed  transm i s s i o n l i ne wi l l  exte nd through remote terra i n for a 
tota l d i s tance  o f  45 km. ( 28 m i ) ,  thereby detract i ng  from the natural  features 
o f  th ree s eparate areas that have been s uggested as  pote nt i a l  wi l de rness  
e n v i ro nme nts . 

4 . 4 . 5 Eco l ogy 

4 . 4 . 5 . 1  Te rrestr i a l  

About  460  ha ( 1200  acre s )  o f  fore s t  
co u l d be l os t ,  but  i t  i s  n o t  anti c i pated 
e ffects upon l oc a l  wi l d l i fe popu l at i ons . 
from the c l eari ng  o f  wooded hab i tat . 

hab i tat a l ong  the P roposed Route 
that th i s  wi l l  re s u l t  i n  s e r i ous  
I ndeed , some  spec i e s wi l l  b e ne f i t 

The p re s e nce  o f  the approxi mate l y  90-m  ( 300- ft)  wi de ri ght-o f-way a l ong  
the l owe r 3 . 5 km ( 2 . 3  m i ) o f  the corri dor wi th i n  Ve rmo nt c ou l d  a ffect the  
overwi nte r i ng  s uc c e s s  o f  l oc a l  deer  i f  the area  i s  act i ve l y  u s e d  a s  a deeryard . 
The p re s e nce  o f  wooded trave l l anes  ac ro s s  the r i ght- o f-way may s uc ce s s fu l l y  
m i ti gate th i s  i mpac t .  

4 . 4 . 5 . 2  Aquat i c  ( I nc l u d i ng  Wet l ands ) 

D i sturbances  to aquat i c  and wet l and hab i tats and the i r  a s s oc i ated b i ota 
wi l l  be  a n  e n v i ronme nta l i mpact of the propos e d  i nterc o n nect  and wi l l  p r i mari l y  
occur  dur i ng c o n s truct i on acti v i t i e s .  The  e n v i ro nmental  i mpacts expected from 
c o n s truct i o n  and operat i o n  o f  the transmi s s i on l i ne and term i na l  wi l l  be  
p r i mar i l y  trans i to ry e ffects o n  aquat i c  b i ota due to  co n struct i o n , p ro v i ded 
proper m i t i gat i ve meas ures  are i mp l eme nte d .  I mpacts to reg i o n a l  hab i tats and  
b i ota wi l l  be m i n o r .  

4 . 4 . 6  Hea l th and  Safety 

A cons ervat i ve i nterp retati on o f  the ava i l ab l e  data l eads to the c o nc l u­
s i on that e l ectro stat i c f i e l ds a np a i r i o n conce ntrat i o n s  i n  the r i ght-o f-way 
have the potent i a l  i n  v e ry i nfreq u e n t  c i rcums tance s  o f  i nduc i ng i ns i gn i f i cant 
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a n d  trans i e nt p hys i o l og i c a l  a n d  psyc ho l og i ca l  a l terat i o ns  i n  pers o n s  f re q ue nt­
i ng t h i s  are a .  The  phys i o l o g i c a l  and psycho l og i c a l  paramete rs that co u l d  b e  
affected wo u l d  return  to  normal  after expos ure ceas e d .  The  s l i ght  a l terat i o n s  
h a v e  not  b e e n  assoc i ated wi th  adverse  h e a l t h  c o nsequence s .  D u r i ng fai r we ather  
per i ods  whe n i nd i v i du a l s wo u l d  be most  l i ke l y  to fre q uent  the  r i ght-o f-way , 
e l ect r i c  f i e l ds and  i o n  conce ntrat i o n s  wo u l d  be be l ow the  thres h o l d repo rte d 
fo r b i o l o g i ca l  e ffects . L i kewi se , persons  fre q ue n t i ng  areas outs i de o f  the  
ri g h t- o f-way wo u l d  not be  affected by the i nd i cated e l ectri c phe nome n a , even  
duri ng  the  i n frequent  extreme occurre nces  noted . 

4 . 5 I RREVE RS I B LE AND I RRETRI EVAB LE  COMM I TMENTS OF  RESOURC ES  

4 . 5 . 1 Geo l ogy and Hyd ro l ogy 

The  smal l areas o f  s o i l s  d i sturbed by foundat i o n  structure s , acc e s s  
roads , a n d  genera l  cons truct i o n acti v i t i e s wi l l  be permane n t l y  a l tered by t h e  
propo sed  acti o n .  So i l  fert i l i ty wi l l  be decreased  by t h e s e  acti v i t i e s , and 
l os s e s  due  to e ro s i o n wi l l  occur whe re acc e s s  roads c ro s s  o r  ex i s t  near  s urface 
wate r systems . Sedi mentat i o n  rate s may be i ncreased  and  may a l ter the  s u rface 
wate r system c h aracter i s t i c s , espec i a l l y  i n  f i rst- o rder wate rs heds . 

4 . 5 . 2 Eco l ogy 

4 . 5 . 2 . 1 Te rre s tr i a l  

A l though  wi l d l i fe hab i tat wi l l  be  a l tered for t h e  l i fet i me o f  the  ri ght­
o f-way , cover  s i m i l ar to ex i st i ng h a b i tat co u l d be recovered after  decomm i s ­
s i o n i ng .  Recovery cou l d  o c c u r  by natura l s ucce s s i o n o r  by ac t i ve , h uman 
revegetat i o n .  Recovery of fore s t  hab i tat wo u l d  ta ke severa l  decade s .  

4 . 5 . 2 . 2  Aquat i c  

Aquat i c  and wet l and  hab i tat comm i tments ( e . g . , for acce s s  roads o r  r i g ht­
o f-way c l eari n g )  wo u l d  be re l at i ve l y  m i n o r .  I n  most  cases , l o s t  or modi f i ed 
h a b i tat co u l d be returned to or i g i na l  cond i t i o n s  after decomm i s s i o n i ng .  

4 . 5 . 3 Soc i oeconom i c  

I n  s e tt l ed areas whe re res i dents  have v i ews o f  v a l ue  to them o f  undeve l oped 
l and that wo u l d  be  c ro s s ed by the propo sed  transm i s s i o n  l i ne ,  s ome reduct i o n  
i n  the  q u a l i ty o f  l i fe der i ved from these  v i ews wo u l d  occur  for c u rrent 
re s i dents . 

Deve l opers o f  re s i de n t ·i a l  l and t h rough wh i ch the  l i ne wi l l  pass  c ou l d  
l ose  i ncome from l o s s  of  s a l es  a nd c ance l l at i o n  o f  b u i l d i ng p l a n s  by b uyers 
who were attracted pr i mari l y  by the  sce n i c  a nd undeve l oped qua l i ty o f  the  
area . S a l es  v a l u e s  o f  l and and res i dences  a l ong  the  l i ne may decrease  i n  the  
peri od o f  l i ne c o n s truct i o n  and for the  f i rst s a l e s  fo l l owi ng comp l et i o n  of  
the  l i ne .  

Tax i ncome wo u l d  b e  l o s t  from re s i de nt i a l  prope rty that was g i v e n  ease­
ments as a res u l t  o f  the  l i ne ' s  pre s ence  o n  the  prope rty . 
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Owners  o f  tour i s t  l odg i ng fac i l i t i e s and  campgro u nds  who wou l d  have the  
proposed  l i ne o n  the i r  property or i n  the i r  v i ews hed  c ou l d  l o s e  i nc ome and  
b u s i ne s s . 

4 . 6 E N E RGY REQU I REMENTS AND CON S E RVAT ION  POTENT I A L  

The  a l ternat i ve o f  reduc i ng t h e  amo unt  o f  o i l u s e d  t o  ge nerate e l ectri c i ty 
through  the  c o n s e rvat i o n o f  e l ectr i c i ty by u l t i mate c o ns umers i s  cons i stent  
wi th  project object i ve s . Howeve r ,  cons ervat i o n i s  most  appropr i ate l y  v i ewed 
as a c omp l ement to , rather  than a s ub s t i tute for , the p roposed proj e c t .  

T h e  New E ng l a nd/Hydro-Quebec  i nterc o n nect  wi l l  s ave more o i l a n d  s ave i t  
sooner  than wou l d  cons ervat i on .  T h i s  conc l u s i on i s  based  o n  the fo l l owi n g :  

· The maj or i ty o f  c o n s e rvat i o n programs addre s s  re s i de nt i a l  
c u s tome rs and ga i n s  de r i ved from i mprov i ng the therm a l  c harac­
ter i s t i c s  o f  hous i ng .  

O n l y  about  9% o f  New E ng l a nd 1 s total  e l ectr i c i ty sa l e s are to 
c u s tomers wi t h  e l ectr i c  space heat i ng . ( Th i s 9% f i gure i nc l ude s 
k i l owatt- hours for u s e s  other  than  space heati n g . ) 

E l ect r i c - space- heated homes are genera l l y  b u i l t  to h i gher  
i n s u l at i on standards ; therefore , the  con servat i o n  potent i a l  i s  
sma l l e r and  the opti o n s  are fewe r .  

F i na l l y ,  much  cons ervat i on o f  e l ectr i c i ty has  a l ready occurre d , 
b oth among e l ectri c - space- heat i ng a nd none l ectr i c - heat i ng  
c u s tomers . Growth i n  s a l e s  to res ident i a l c u stomers has  s l owed 
and  the  average u s e  per  c u s tomer i s  v i rt u a l l y  s tab l e ,  ref l e c t i ng 
the i mpact o f  l ower the rmo s tat s e tt i ngs , more e ff i c i ent  major  
app l i a nces , wood s tove s , and  l i festy l e c hange s .  

Both  the p roposed i nterc o n nect  and  cons ervat i o n methods have the potent i a l  
for rep l ac i ng o i l - f i re d  generat i o n ;  there fore , i t  i s  u n nece s s ary to c hoose  
betwee n  con s ervat i on and  the proposed  project i n  terms o f  greater b e ne f i t  or 
harm . As l ong  a s  New E n g l and  i s  o i l - depende nt , b oth the  i nterconnect p roj ect 
and c o n s ervat i o n  wi l l  save o i l a nd do l l a rs . Both are nece s s a ry parts of  a n  
overa l l s trategy t o  reduce t h e  dependence of  New E n g l and  p ub l i c ut i l i t i es o n  
o i l .  

E l ectri c i ty 1 s s hare o f  the U . S .  i ndustr i a l  marke t  for both  d i rect heat 
and mac h i ne- dr i ve u s e s  i s  e s t i mated to i ncrease  i n  the next 20  years ( Data 
Re s o ur . I nc .  1981- 1982 ) .  C urrent i ndustr i a l  e q u i pme nt i s  i n  the proc e s s  of 
chang i ng to more energy- e ff i c i ent  mac h i nery that re f l ects  cont i n u i ng future 
h i gh pr i c e s  for o i l and  gas pr i ce s  that wi l l  b e  e q u i v a l e nt to o i l ( o n  a therma l 
bas i s )  by the  ea t ' -l y  1990s . I ndustr i a l  demand for e l ectr i c i ty i n  New E n g l a nd 
i s  projected to i nc rease  at about the  s ame or s l i ght l y  h i gher  rate than  the  
re s i dent i a l  and  comme rc i a l  s ectors over the next  20  years ( Data Res o u r .  I nc .  
1982 ) . P r i c e  i s  a l s o projected to i ncrease , b ut more rap i d l y ,  i n  the  i ndus­
tr i a l  s ector than  i n  the  other  s ectors over the s ame p er i od .  I ndustr i a l  
c o n s umpt i o n o f  e l ectr i c i ty ,  as  a percent o f  total  c o n s umpt i on , wi l l  rema i n  the 
s ame over  the  1982- 2000 t i me pe r i od .  U . S .  c o n s umpt i o n  o f  e l ectri c i ty per u n i t  
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o f  i ndustr i a l  o utp ut wi l l  remai n re l at i ve l y  f l at over  the  next two decades 
whe reas  use of o i l and  natural  gas , o n  the  s ame bas i s ,  wi l l  drop rap i d l y  ( Data 
Re s o u r .  I nc .  1981- 1982 ) .  F rom t h i s i n fo rmat i on , i t  can  be  i n fe rred that 
a l though  i ndu s try wi l l  b uy e l ectri c a l  e q u i pment o f  the  gre ates t  e ff i c i e ncy 
pos s i b l e ,  the  overal l u s e  o f  e l ectri c i ty by i ndustry wi l l  i nc rease .  T h u s , 
i ndustry wi l l  p rac t i ce c o n s e rvat i on , b u t  i t  wi l l  u s e  more e l ectri c i ty where 
that s o urce of e n e rgy i s  more e f f i c i ent  than o i l , gas , o r  coa l . 
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AP PEND I X  A .  F LOODP LAI N/WET LAND ASSESSMENT AND 
D ETA I LED MAP S  OF  THE P RO POSED  ROUTE 

A . 1 P ROJECT PURPOSE  AND DESCRI PTION 

Vermont E l ectri c P ower Company , I nc . , and  New E n g l and E l ectri c Tran s m i s ­
s i o n Corporati o n , i n  c o operat i o n  w i t h  Hydro - Quebec , p ropos e  to c o n s truct and 
ope rate the New E n g l a nd/Hydro-Quebec I nterc o n nect i o n .  Th i s  system wi l l  b e  
u sed  for t h e  transmi s s i o n  o f  DC e l ectri c p ower betwe e n  S herbro o ke , Q uebec , a n d  
a te rm i nal  i n  Monroe C o u nty ,  New Hamp sh i re .  The ma i n  p urpo s e  i n  construct i ng  
the p roposed  tra nsmi s s i on faci l i ty i s  to a l l ow the New Eng l and Power Poo l  to 
obta i n acces s  to hydro e l ectri c energy l ocated i n  the Prov i nce o f  Q uebec , 
Canad a .  The converter fac i l i t i es wi l l  have a l oadi ng l i mi t o f  690 MW . 

The project  i nv o l ves  the c o nstruct i o n  o f  a ±450 kV h i g h - v o l tage , d i rect­
c urrent transmi s s i o n  l i ne .  The  P roposed  Route wi l l  i nv o l ve  c o n structi o n  o f  
91  k m  ( 57 m i ) o f  transmi s s i o n  l i ne i n  Vermo nt and  New Hamp s h i re .  

A . 2 F LOODP LA I N/WET LAND E F F ECTS 

From the  Quebec/Vermo nt b o rder to t he converte r te rmi na l , the  p roposed  
route wi l l  traverse  the f o l l owi ng  waters heds : 

Eastern  up l ands  o f  the Coati c o o k  R i ver  

• N u l hegan R i ver watershed 

· Upper reac hes  o f  a port i o n  o f  the Connect i cut R i ver waters hed 

Mi nor  up l and brooks  f l owi ng  i nto Pau l  Stream 

· Extreme east�rn  port i o n  o f  the C o n ne ct i cut  R i ver  wate rs hed i n  
the towns o f  L u ne nb urg , Concord , Wate rford , L i tt l eto n ,  and  Monroe 

Porti o n s  o f  the route c o ns i s t o f  fore sted and  unfore sted wet l ands  and f l ood­
p l a i n s  ( F i g u re s  A . 1 - A . 9 ) .  W i th i n the Vermo nt p o rt i o n  of  the P roposed  Route , 
wet l a nds  ( Kl u nder A s s o c . 1983 ) are c ro s sed  ( spanned ) over  a total  l i near 
d i s tance  of about 0 . 98 km ( 0 . 6 mi ) .  The  New Hamp s h i re p o rt i o n  wi l l  c ro s s  
0 . 1 km ( 0 . 08 m i ) o f  wet l ands  ( E R ,  V o l . 2- - Exh i b i t  2-77 ) .  These  numbers are 
h i gher  than f o u nd i n  Tab l e 4 . 1 because  the s ca l e o f  res o l ut i o n  for that tab l e  
re s u l ted i n  fore sted wet l ands  b e i ng i nd i st i ngu i shab l e  from fore s t l and .  

The  wet l ands  i n  the  v i c i n i ty o f  the Proposed  Route  are  domi nated by 
eme rge nt vegetati o n , s c rub/shrub  vegetati o n , or fore sted vegetat i o n .  Wet l ands  
domi nated by emergent vegetat i o n  ( e . g . , mar s he s  and  p o nd s )  are bas i ca l l y  wet 
gras s l a nds  co ntai n i ng p l ant spec i es adapted to s ubmerged s o i l s  ( Darne l l 
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F i gure A . la . Propo sed Route , M i l es 1- 7 .  Sourc e : Mod i f i ed 
from E R  ( V o l . 3- -Append i x  B ) . 
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F i gure A .  2a . Proposed Ro ute , M i l es 7-13 . Sourc e :  Modi f i ed 
from E R  ( Vo l . 3 - -Append i x  B ) .  
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F i gure A . 2b . .  Wetl ands i n  the  V i c i n i ty of  the  
P roposed  Route , M i l es 7-13 . 
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F i gure A . 3a . P roposed  Ro ute , M i l e s 12- 18 . Source : Mod i f i ed 
from E R  ( Vo l . 3 - - Appe nd i x  B ) .  
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F i gure A . 3b . Wetl ands  and 100-Year F l oodp l a i n s  i n  the  V i c i n i ty 
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Proposed Ro ute , M i l e s 19- 2 5 .  Source : 
from E R  ( Vo l . 3 - -Appe n d i x  B ) . 

Mod i f i ed 
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P roposed  Route , M i l e s 25- 31 . Source : 
from E R  ( V o l . 3- -Appe nd i x  B ) .  

Mod i f i ed 
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P roposed Route , M i l e s 31- 38 . Source : 
from E R  (Vo l . 3 --Append i x  B ) .  

Mod i f i ed 
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F i g u re A . 6 b .  Wet l ands  i n  t h e  V i c i n i ty o f  the 
P roposed  Route , M i l e s 31-38 .  
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F i gure A . 7a . P roposed Route , M i l e s 38-44 . Sourc e :  Modi f i ed 
f rom E R  (Vo l . 3--Appe ndi x B ) . 
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KEY TO F I GURES  A . 1 - A . 8  

WET LANDS 

1 .  F rom E R  (Vo l . 3 - - Append i x  B . W) .  C l a s s i f i cati o n  i s  that o f  the App l i cant 
based upon the  U . S .  F i s h  and Wi l d l i fe Serv i ce c l as s i fi cati o n  ( Coward i n  
et a l . 1979 ) . 

2 .  Wet l and desc r i pti ons : 

Marsh- l i ke Wet l ands 

P EMF  - pa l ustri ne , emergent , semipermanent . 
P EMZ - pa l ustri ne , emergent , i nterm i tte n t l y  exposed/permanen t .  
P EMY - pa l ustri ne , emergent , saturated s em i p e rmanent/a l l  season s .  
P EMC - pa l ustri ne , emergent , s easona l . 

Swamp- l i ke Wet l ands 

PSS I F  -

PSS I C  -
PSS IY  -

PSS3Ba -

PSS I E  -

P F04 -
PF04C -
P F04Y -

P F04W -

PFOSY -

P FOSZ -
PF02 -
P FO S F  -
P FO I C  -
PFO I  -

pa l ustri ne , s c rub/s hrub , b road- l eaved dec i duou s ,  
sem ipermanent .  
pa l ustri ne , sc rub/s hrub , b road- l eaved dec i duou s ,  seasona l . 
pa l ustri ne , s c rub/ s hrub , b road- l eaved dec i duou s , saturated 
s em i pe rmanent/a l l seasons .  
p a l ustri ne , s c rub/ s h rub , b road- l eaved evergreen ,  s aturated , 
ac i d . 
p a l ustri ne , s c rub/ s h rub , broad- l eaved dec i duo u s , 
seasona l /s aturate d .  
pa l ustri ne , forested , needl e- l eaved evergreen . 
pa l ustr i ne , forested , needl e- l eaved evergree n ,  seasona l . 
pa l ustri ne , forested , need l e- l eaved evergree n , s aturated 
sem ipermanent/a l l  seasons . 
p a l ustri ne , fo rested , needl e- l eaved eve rgreen ,  i nterm i tte n t l y  
f l ooded/temporary .  
pa l ustr i ne ,  forested , dead , s aturated s em i -permanent/a l l  
seasons . 
pa l ustri ne , 
pa l ustr i ne , 
pa l ustri ne , 
pa l ustri ne , 
p a l ustri ne , 

fore s ted , 
fore s ted , 
forested , 
forested , 
forested , 

dead , i nterm i ttent ly  exposed/pe rmanen t .  
need l e- l eaved dec i duous . 
dead , s em i pe rmane nt .  
b road- l eaved dec i duous , seasona l . 
broad- l eaved dec i duous . 

3 .  Wet l ands des i gnati ons  begi n n i ng wi th L o r  R are i mpoundme nts ( o r  l a kes )  or  
r i vers , respecti ve l y .  

F LOODP LA I NS 

1 .  F l oodp l a i ns that c ro s s  the  p roposed route are i ndi cated by c ro s s- hatc h i ng 
(///// ) ; sca l e i s  exagge rate d .  

2 .  The  i ndi cated f l oodp l a i n s ( cros s - hatc hed)  a re those  100-year  f l oodp l a i ns 
de s i gnated by the U . S .  Department of Hous i ng and U rban Deve l opmen t .  
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1976 ) .  These hab i tats usua l l y  conta i n zo ned gradat i ons  o f  p l ant spec i es 
( p roceed i ng f rom s ha l l ow to deeper water )  as fo l l ows : ( 1 )  emergent p l ants 
( e . g . , reeds , cattai l s ,  b u l l rushes , sawgrasses , sedges , and arrowhead s ) , 
( 2 )  f l oati ng l eafy p l ants ( e . g . , water l i l i es ,  pond l i l i e s , smartweeds , 
spatte rdo c ks , and some po ndweeds ) ,  and ( 3 )  s ubmerged p l ants ( e . g . , waterweeds ,  
some pondweeds , mus kgras ses , m i l fo i l s ,  coontai l s ,  b l adderworts , hornworts , and 
butte rcup s )  ( Da rne l l  1976 ) . About one-thi rd o f  the wetl ands i n  the route 
conta i n an  emergent vegetat i on component ( E R , Vo l . 3 - - Exh i b i t  3 . 17 ) .  

These  mars h  and pond wet l ands conta i n a d i verse  and producti ve fauna 
i nc l udi ng a p l ethora o f  aquati c and te rrestr i a l  i nvertebrates , fi shes , 
amp h i b i ans , and repti l e s .  These  wetl ands p rov i de i mportant nesti ng , b roodi ng , 
feed i ng , m i gratory stopover ,  and overwi nte r i ng hab i tat for waterfowl and marsh  
b i rds ( Darne l l 1976 ) .  They a l so  prov i de habi tat for many mamma l s  s uc h  as  
mus krat (Ondatra z i beth i c us ) , s hort- tai l ed s hrew ( B l ar i na b revi cauda) , star­
nosed mo l e  ( Condy l ura cr i stata ) , Eastern cottontai l rabb i t  ( S i l v i l agus 
trans i t i ona l i s ) , meadow vo l e  (M i c rotus pennsyl van i c us ) , meadow j ump i ng mouse  
( Zapus  h udson i u s ) , and red fox (Vu l pe s  fu l va ) (Godi n 1977 ) .  

Scrub/shrub wet l ands o r  swamps are a reas  domi nated by woody vegetati on  
l es s  than  6-m (20- ft) ta l l ,  i nc l ud i ng :  true  s h rub s , young trees , and trees 
and s h rubs that are sma l l o r  stunted due to env i ronmental  cond i t i ons  ( Cowardi n 
et a l . 1979 ) .  Domi nant woody spec i es i n  these  habi tats i nc l ude a l de r ,  wi l l ow ,  
buttonbus h ,  red o s i er dogwood , s p i raea , dog b i rc h , and young trees o f  spec i es 
s uch  as red map l e and b l ac k  spruce ( i n  the b road- l eaved dec i duous  scrub/ s h rub 
wetl ands ) and l ab rador tea , dog rosemary , bog l aure l , and l eather l eaf ( i n  the 
b road- l eaved evergreen s crub/shrub  wet l ands ) ( Cowardi n et a l . 1979 ) .  About 
ha l f o f  the wet l ands i n  the Proposed Ro ute conta i n a scrub/shrub component 
( ER ,  V o l . 3- - Exh i b i t  3 . 17 ) .  

The fore s ted wet l ands o r  swamps are domi nated by l i v i ng o r  dead need l e­
l eaved evergreen , needl e - l eaved dec i duou s , o r  b road- l eaved dec i duous  spec i es .  
The dom i nant woody vegetat i on . i n  forested wetl ands i s  g reater  than o r  equal  to 
6-m ( 20- ft) ta l l .  Needl  e- 1 eaved evergreen wet l ands a re dom i nated by b l ack  
spruce  ( i n  nutri e nt-poor s o i l s ) or  northern wh i te cedar  ( i n  more  nutri ent- ri ch  
s o i l s ) .  Needl e- l eaved dec i duous  wet l ands are domi nated by  tamarac ks . B road­
l eaved dec i duous  wetl ands a re domi nated by red map l e ,  Ameri can e l m ,  and a s h .  
Fo rested wet l ands domi nated by dead trees occur  due t o  e i ther  con structi o n o f  
man-made i mpou ndme nts and beaver po nds or  f i re ,  po l l uti o n , and i ns ect i nfesta­
ti on  ( e . g . , spruce b udwo rm outb rea k s )  (Cowardi n et a l . 1979 ) .  About ha l f the 
wet l ands i n  the route conta i n a fore s ted component ( ER ,  Vo l .  3- - Exh i b i t  3 . 17 ) .  

A n i ma l  l i fe conta i ned i n  s crub/s hrub and forested wet l ands i s  s i m i l ar to 
that for marshy wet l ands , but  i nc l ude s  a more d i ve rse  b i rd and mammal  spec i es 
as s embl age due to i ncreased hab i tat and food resources  added by understo ry and 
canopy vegetati o n .  Waterfowl and s ho re b i rds that are found i n  the mars hy 
wet l ands a l s o  frequent swampy wet l ands ( a l though potenti a l l y  i n  fewer numbe r ) , 
but add i t i ona l  spec i e s  such  as arboreal  songb i rds , b i rds o f  prey , and wood­
pecke rs are p re s e nt . Large mamma l s - - s uch  as  wh i te - ta i l ed deer , b l ac k  bear , 
and moo s e- - occur  i n  swampy wetl ands , as  we l l  as  many smal l er mamma l s  such  as  
m i c e , v o l e s , squ i rre l s ,  s h rews , wease l s ,  otte r ,  l emm i ngs , and bats (Godi n 
1977 ) .  Several  spe c i es  o f  b i rds , for examp l e  the Canada j ay ( Pe r i soreus  
canade ns i s ) , boreal  c h i c kadee ( Parus  huds o n i cus ) ,  and northern three-toed 
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woodpe c ker  ( P i co i de s  tri dactyl us ) are co nfi ned  to forested wet l ands , and  
several  of  thes e  wet l ands ( e . g . , wi t h i n the Go re- Sabl e-Monadnoc k Mo u nta i n s )  
prov i de i mportant b reed i ng grounds fo r b l ac k  bear ( E R ,  Vo l . 3 ) .  

F l oodp l a i n and  wet l and  hab i tats can be i mpacted by vegetat i o n  c l eari ng  
( tree s ) , con struct i o n  of access  roads , use  of heavy mac h i nery ,  and  i n sta l l a­
ti o n  of s tructures and fac i l i t i e s  ( ER ,  Vo l  3 - - Sec . I I I . B . 3 ) .  The  potent i a l  
effects re s u l t i ng from these  acti v i t i es i nc l ude : d i s rupti on  of  drai nage 
patterns , eros i o n and s i l tati on , hab i tat des truct i o n , c hanges i n  water temper­
ature , i nc reased pub l i c  acce s s , wi l d l i fe d i s p l aceme nt , wate r- l ev e l  modi fi ca­
t i o n , and  add i t i o n  of c hemi cal s .  Swampy wet l ands wo u l d  be  i mpacted more by 
l o ng-term c hanges i n  wate r qua l i ty and  water l eve l , whereas mars hy wet l ands 
co u l d  be i mpacted by s ho rt- term modi f i cati ons  ( Darne l l 1976 ) . F l uctuat i o n s  i n  
water  l eve l  mi ght a l so  be detri mental  to vegetat i o n  l ocated at the  marg i n s  of 
wet l ands and f l oodp l a i ns  (Boe l ter and C l are 1974) . The  i mpacts to wet l and 
hab i tat wo u l d  not be  of s uffi c i ent  magn i t ude to cause l oca l i zed exti ncti on  of 
any spec i e s  cons i deri ng that the exte nt of i mpact wo u l d be sma l l re l ati ve to 
that occurri ng i n  the v i c i n i ty of the Vermont/New Hamps h i re s i te s . Addi ti ona l l y ,  
the habi tat that mi ght b e  affected i s  not u n i q ue for the are a .  I mpacts to 
wet l and  and f l oodp l a i n  hab i tat wo u l d  a l so  be m i n i ma l  because a l l wet l ands and 
stream c ros s i ngs wi l l  be spanned and con struct i o n  acti v i t i e s  ( e . g . , tower 
p l acement)  wi l l  not be  co nducted wi t h i n c l ose  proxi mi ty to the wetl ands and 
streams . 

I mpacts to wet l ands fo l l owi ng constructi on  wi l l  be m i n i ma l . Potenti a l  
i mpacts cou l d occur from mai nte nance of acce s s  roads , i nc reased pub l i c  acces s ,  
and peri odi c mai nte nance requ i red fo r the l i ne o r  u nderl yi ng r i ght-of-way 
vegetati on  ( E R , Vo l  3-- Sec . I I I . B . 3 ) .  

Many of the wetl ands i n  the proposed ri ght- of-way are centered wi th i n two 
l arge wet l and systems : Ye l l ow Bogs near Lewi s ,  and V i cto ry Bog near V i c to ry 
( see  F i gures A . 2 ,  A . 3 ,  and  A . 6 ) . Wetl ands are a l so  n umerous  a l ong the 
Con necti cut R i ve r  Val l ey and major drai nageways . Two smal l wetl ands exi st  on  
or near the s i te of the  proposed te rmi nal  i n  New Hamp s h i re ( ER ,  Vo l . 1- - p .  29 ) .  
The f i na l  centerl i ne for the ri ght-of-way has been s e l ected s uc h  that o n l y  26 
of the wetl ands i n  the Proposed Route wi l l  be  c ros sed fo r a tota l di stance of 
l es s  than 1 km ( 0 . 6 mi ) ( Kl u nder Assoc . 1983 ) .  A l l wetl and c ro s s i ngs are l es s  
than 120 m ( 400 f t )  i n  l ength a n d  wi l l  be  spanned .  Therefore , n o  s upport 
towe rs wi l l  be p l aced i n  wet l ands . The 61-m ( 200 ft) ri ght- of-way wo u l d  
encompas s 6 h a  ( 15 ac res )  of wet l ands , of wh i c h  abo ut 50% i s  fo rested and 
requ i re s  some c l eari ng ( Kl under Assoc . 1983 ; E R , Vo l . 3- - Exh i b i t  3 . 17 ) . 

The  p redomi nant f l oodp l a i ns c ros s ed are those  assoc i ated wi th  the B l ac k  
B ranch  o f  the N u l hegan R i ver , the N u l hegan R i ve r , Pau l  Stream , F i tc h  B roo k ,  
Sto ny Broo k ,  and  the  Connecti cut R i ve r .  A l l o f  these  waterways wi l l  b e  c ros sed 
by the p roposed transmi s s i o n l i ne .  Towers wi l l  be emp l aced more  than 61 m 
( 200  ft) from a l l ri ver and stream banks ; hence , a l l 100-year fl oodp l a i n s  wi l l  
be span ned wi thout need to p l ace towers wi th i n  the f l oodp l a i n  ( Kl u nde r Assoc . 
1983 ) .  

I n  addi t i o n  to avo i dance , proper cons tructi on and  mai ntenance procedures 
wi l l  be u sed to m i n i m i ze potenti a l  i mpacts as we l l  as  n umerous  m i t i gati ve 



A-22 

meas u re s  to further reduce the r i s k  of  s i gn i f i cant adverse e n v i ronme ntal  
consequences , i nc l ud i ng :  

• Procedure s  and recommendat i o n s  i n  1 1 Gu i de for Contro l l i ng So i l 
E ros i o n  and  Water Po l l ut i on on Logg i ng Jobs  i n  Vermont1 1  and 
1 1 T i mber  Harvest i ng P ract i ce s  for  Contro l l i ng Eros i o n 1 1  ( State of  
New Hamp s h i re )  wi 1 1  be  u s ed ; and/or age nc i es such  as  the  
U . S .  F i s h  and  W i l d l i fe Servi ce and  U . S .  So i l  Con s e rvat i on  
Serv i ce wi l l  be con s u l ted regard i ng p 1 ans  fo r r i ght- o f-way 
p reparati o n  and  cons truct i o n .  

• R i ght-of-way p reparat i on  and  construct i on  wi l l  b e  s uperv i s ed by 
expe ri e nced fores te r s  and cons truct i on  s uperv i sors . 

· Road wi dths wi l l  be  kept to the m i n i mum req u i red to accommodate 
e qu i pmen t .  

• C u t s  wi l l  be  made o n l y  where nece s s a ry t o  reduce road grades to 
acceptab l e l eve l s .  

• Acce s s  roads wi 1 1  be  des i gned to c ros s streams a s  nearly 
perpend i c u l ar as  pos s i b l e .  

• Towers wi l l  not b e  p l aced o n  steep , h i gh l y  e rodi b l e s l opes . 

• E ros i o n- and sed i mentat i on- control  p rocedures wi l l  be  i mp l emented .  

• C ut trees  wi l l  be  repl aced w i th l ow- growi ng vegetat i on .  

• Towers wi l l  b e  p l aced to avo i d  wet l ands and f l oodp l a i n s  wherever 
pos s i b l e .  

• Spec i a l  e qu i pment wi l l  be u s ed for wet l and te rra i n  to m i n i m i ze 
damage to vegetati on and s o i l . 

• U s e  of  equ i pme nt and construct i on  wi l l  be l i m i ted to seasons  
when  the ground i s  frozen or enti re l y  dry , to  further m i n i m i ze 
the  pote nt i a l  for wet l and damage . 

• Exi s ti ng roads and c l eared areas wi l l  be  used  for acc e s s  and 
fo r con struct i o n  stagi ng areas wherever poss i b l e .  

• Constructi o n  adj acent to wet l ands wi l l  b e  carr i ed out  s o  a s  to 
m i n i m i ze potenti a l  changes to exi st i ng water reg i me s .  

• Exi s ti ng acc e s s  wi l l  b e  used  where avai l ab l e .  

• I n  some case s , f i l l  roads wi l l  b e  breached after co n s truct i o n  
to m i n i m i ze c hanges i n  p reco n structi o n  wate r l eve l s .  

• I n  cases  where a wet l and  can be spanned , construct i o n  wi l l  be  
l i m i ted to  adj acent up l and areas . 

• Herb i c i de s  wi 1 1  not be used near stream courses  nor wi th i n or 
near wet l and s .  
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Opt i ona l  mea n s  of  access  i n  p l ace of  acc e s s  roads may be 
ut i l i zed such a s  swamp mats , h e l i copte rs , or  a l l - terra i n  
veh i c l es .  

Other spec i f i c  m i t i gat i ve measures are d i scus sed i n  Sect i o n  4 . 3 . 3 .  
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APPEND I X  B .  FO REST RESOURCES O F  THE STUDY AREA 

B . 1 FO REST COMPOS ITION  

B . 1 . 1  Mapl e/Beech/B i rc h  

The map 1 e/beech/b i r c h  fo re st  type i s  the most exte ns i ve o f  the majo r  
fore st  types  occurr i ng i n  Es sex , Ca l edo n i a , and G ra fton counti e s - - about 50 , 
42 and 44% , re specti ve l y ,  o f  the tota l commerc i al t i mbe r l and i n  the th ree 
count i e s .  Th i s  maj o r  fore st  type i nc l udes the l oca l  map l e/beech/b i rc h  type as  
we l l  a s  a b l ac k  cherry type of  l i m i ted d i stri b ut i o n  ( Ki ngs l ey 1977 ) .  The 
map l e/beech/b i rc h  type typ i ca l l y  i nc l udes p l u ra l i t i e s  of  s ugar map l e  ( Ace r 
saccharum ) , Amer i can beech ( Fagus grandi fo l i a ) , and/o r ye l l ow b i rc h  ( Be� 
a l l egha n i e n s u s ) .  Mi nor  a s s o c i ated spec i es are n umerou s ,  i nc l udi n g :  red map l e  
(Acer rubrum ) , eastern  heml o c k  ( T s uga canadens i s ) , wh i te a s h  ( Frax i nus  ame r i cana ) , 
b l ac k  c herry ( Prunus  s erot i na ) , northern red oak ( uercus  rubra ) , eastern  
wh i te p i ne ( P i n u s  strobu s ) ,  ba l s am f i r ( Ab i es ba l s amea , Ame r i can  e l m  ( U l mu s  
ame r i cana ) , red and  wh i te spruce ( P i cea rube n s , P .  gl auca ) , and eastern hop­
hornbeam (Ostrya v i rgi n i ana ) . Th i s  fo re s t  type i s  best  deve l oped o n  moi st , 
we l l -drai ned , and  re l at i ve l y  fe rti l e  l oamy s o i l s .  Sugar map l e  i s  the most 
w i despread o f  the pr i n c i pa l  spec i es , be i ng l east  sens i t i ve to  s i te cond i t i o n s  
( Erye 1980 ) .  Howeve r ,  o n  t h e  dr i e r  s i tes , b e e c h  become s i nc reas i ng l y  p rom i nent .  
T h i s  type tends to  atta i n  c l i max s tatus due  to  the  s hade- to l e rant  nature o f  
t h e  p r i n c i pa l  spec i e s .  Stands i n  wh i ch the s hade- i nto l erant b l ac k  cherry i s  a 
p r i n c i pa l  spec i es a re i nd i cat i ve o f  p rev i o us  l ogg i ng o r  other d i stu rbance . 

B . 1 . 2  Spruce/ F i r 

Commerc i a l t i mber l ands of  Ca l edo n i a ,  E s sex , and  Gra fton counti es  i nc l ude 
s ub s ta nt i a l  components of the sp ruce/fi r fo rest type , about 30 , 2 5 , and 22% , 
respect i v e l y .  The predomi nant spec i es i nc l ude red sp ruce , b a l s am fi r ,  northern  
wh i te cedar (Th uj a  occ i dental i s ) , wh i te spruce , a n d  b l ac k  spruce ( P i cea mar i ana ) . 
These  spec i e s  are commo n l y  assoc i ated i n  fou r  o r  f i v e  d i s t i nct  l oca l  fo rest 
types . Other commo n l y  a s s o c i ated spec i es of  the spruce/fi r type i nc l ude 
ye l l ow b i rc h , eastern  wh i te p i ne ,  eastern  heml oc k ,  red map l e ,  q uaki ng aspen  
( Popu l u s  tremu l o i des ) , paper b i rch (Betu l a papyri fera) , and  tamarac k ( Lar i x 
l ar i c i na ) . The s hrub l ayer of the spruce/f i r type i s  u s u a l l y  poo r l y  deve l oped 
because of  the dense overstory canopy . 

A l though most majo r  s pe c i e s  of  the spruce/fi r type to l e rate a re l at i ve l y  
w i de range of  s i te condi ti ons , d i stri b uti on  of  northern wh i te cedar i s  strong l y 
corre l ated w i th the moi s t ,  s l i gh t l y  a l ka l i ne s o i l s  der i ved from l i me stone . 
The sp ruce/fi r type occurs  i n  both l owl and and h i gher  up l and pos i t i o n s .  The 
recent  outb reak  of  spruce budworm wi l l  res u l t i n  a l te r i ng the c haracter of  
many spruce/ f i r stands ; however , the l o ng- term effect i s  not fo res eeab l e  at 
present .  
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B . 1 . 3 Wh i te a n d  R e d  P i ne 

The rel ati ve extent  of  the wh i te and red p i ne fore s t  type wi th i n comme r­
c i a l t i mber l ands of Cal edon i a ,  E s sex , and G rafton count i e s  i s  about 13 , 12 , 
and 14% respecti ve l y .  The p redomi nant spec i e s  i nc l ude eastern wh i te p i ne ,  
easte rn heml oc k ,  and  red p i ne ( P i n u s  re s i nosa ) . Red map l e ,  northern red oa k ,  
q uak i ng aspen , b i gtooth aspen  (�us grandi dentata ) , s ugar map l e ,  red spruce , 
ye l l ow b i rc h , wh i te oak , wh i te as h ,  b l ac k  c h e rry ,  and  ba l s am f i r are commo n 
a s s oc i ate s i n  t h i s forest typ e .  Shrub  l ayers o f  the wh i te and red p i ne forest 
type are frequent ly  poo r l y  deve l oped , parti c u l a r l y  whe re eastern heml oc k i s  
the pri nc i pal  compo nent  o f  the ove rstory .  

The e stab l i s hment o f  red and wh i te p i nes  i s  stro n g l y  co rre l ated wi th the 
occu rrence of wi l df i re o r  other s eve re d i sturbance , a l though fo rest p l antati ons  
stoc ked wi th these  spec i e s are  not uncommo n .  Both  p i ne s  are  l o ng- l i ved spec i e s , 
b ut wh i te p i ne tends to d i sp l ace the s hade- i ntol e rant  red p i ne i n  the absence  
o f  d i sturbance . Some a s s oc i ated spec i e s - - s u c h  as s ugar map l e ,  Ame ri can beec h , 
ye l l ow b i rc h , easte rn hem l oc k ,  and wh i te oak  (Que rc u s  a l b a ) - - are more s hade­
tol erant than wh i te p i ne ;  thus the conti nued presence  of  wh i te p i ne i s  depe ndent 
o n  peri od i c  d i s turbance . Eastern heml oc k i s  a very s hade- to l erant and adaptab l e  
spec i e s , occ u rri ng on roc ky ac i d  so i l s ,  l oams and s i l ty l oams of near neutral  
pH , as  we l l  as  muc h and peat s ubs trate s ( E rye 1980 ) . 

B . 1 . 4  E l m/As h/Red Mapl e 

The p roporti o n s  of  comme rc i a l t i mberl ands of Cal edon i a ,  E s s ex , and G rafton 
count i e s  compri sed  of the e l m/as h/red map l e  forest  type are about 10 , 7 ,  and 
9% , respecti ve l y .  Predomi nant spec i es i nc l ude Ame r i can  e l m ,  red map l e ,  and 
b l ac k  ash ( F raxi nus  n i gra ) ; commo n l y  a s s o c i ated spec i e s i nc l ude Ame ri can 
beech , Ame ri ca n  bas swood ( T i l i a amer i cana) , s ugar map l e ,  and  eastern wh i te 
p i ne ( K i ngs l ey 1977 ) .  

--

The Ame ri can e l m  i s ,  and wi l l  l i ke l y  cont i nue to be , dec i mated by Dutch 
e l m  d i sease- - th u s  a l teri ng the compos i t i on i n  many s tands of the fore s t  typ e .  
A l l three spec i e s  are moderate l y  s hade- to l e rant , a n d  there fore are n o t  read i l y  
d i s p l aced by i nvade r spec i e s .  I n  i n stances  where s o i l drai nage i s  i mp roved , 
the e l m/ash/red/map l e  type tends to be d i s p l aced by s hade-to l e rant spe c i es of 
the map l e/beech/b i rc h  type .  The ac reage o f  th i s  type  i n  New Hamps h i re fore s t  
i nc reased marke d l y  i n  recent t i me .  K i ngs l ey ( 1976 ) attri butes a t  l east  part o f  
th i s  c hange i n  fore st  type  t o  remova l s  of  t h e  more val uab l e s pec i es , l eav i ng 
res i dua l  stoc ki ngs of red map l e  to c o l o n i ze the l ogged areas . 

B . 1 . 5 Aspe n/B i rc h  

About 5% o f  t h e  commerc i a l  t i mbe rl and i n  Cal edo n i a ,  E s s ex ,  and G rafton 
count i e s  c o n s i sts  o f  the aspen/b i rc h  type . Th i s  type  i s  def i ned as  fore sts i n  
wh i c h quaki ng aspen , b i gtooth aspen , ba l s am pop l ar ,  paper  b i rc h ,  o r  gray b i rch 
( Betu l a  popu l i fo l i a ) - - s i ng ly  o r  i n  comb i nati on--comp r i s e  a p l ura l i ty of  the 
s toc ki ng ( Ki ngs l ey 1976 , 1977 ) .  An  add i ti ona l  a s s o c i ate of the aspen/b i rch 
fore s t  type i s  p i n  che rry ( Prunus  pe n n syl van i c a ) . 

The aspen/b i rc h  type occ urs on  a wi de range of s i te s , the d r i e s t  sands 
and wette s t  swamp s excepted .  Typ i ca l  stands of the type  a l mo s t  i nvari ab l y  
ori g i nate from s t ump and root sprouts fol l owi ng seve re d i sturbance s uc h  as  
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wi l df i re o r  l ogg i ng .  Re l at i v e l y  s ho rt- l i ved a n d  s hade- i nto l e rant s pec i es , 
aspens  and b i rches  a re read i l y  d i s p l aced by more s hade- to 1 e rant spec i es .  

8 . 1 . 6 O a k/P i ne 

Les s  than 1% o f  the comme rc i a l t i mber l ands i n  Ca l edon i a ,  E s s ex , and 
G ra fton count i es i s  comp ri sed  o f  the oak/p i ne type . T h i s majo r  type i s  defi ned 
a s  fo rests  i n  wh i c h  hardwoods ( u s ua l l y  red o r  b l ac k  oaks ) compr i s e  a p l u ra l i ty 
o f  the stoc ki n g , b ut i n  wh i ch p i nes  compr i s e  2 5  to 30% o f  the stoc k i ng ( Ki ng s l ey 
1976 1 197 7 )  • 

8 . 1 . 7  Oak/H i c kory 

About 3 . 5% o f  the comme rc i a l t i mber l and i n  G ra fton County i s  comp r i s ed o f  
t h e  oak/ h i c ko ry type .  T h i s maj o r  type cons i s ts o f  forests  i n  wh i c h  oaks  
comp r i s e  a p l ura l i ty o f  the s toc k i ng ; p i nes  may comp r i s e  up to 2 5% o f  the 
stoc k i n g  ( Ki ngs l ey 1976 ) .  Spec i es commo n l y  a s s o c i ated wi th the p redom i nant 
no rthern  red oak  i nc l ude b l ac k  c h e r ry ,  s ugar  map l e ,  red map l e ,  Ame r i ca n  beec h , 
wh i te a s h ,  and wh i te o a k .  

8 . 1 . 8  P i tc h  P i ne 

The p i tc h  p i ne fo re s t  type i s  o f  extreme l y  l i m i ted d i s tr i b ut i o n i n  G rafton 
County .  P i tc h  p i ne ( P i nu s  r i gi da)  comp r i s e s  a p l ura l i ty o f  the s to c k i ng , and 
the c h i e f  a s s o c i ates i nc l ude a var i ety of oa ks . 

8 . 2  FOREST UTI LIZATION 

About 82% o f  the comme rc i a l t i mber l ands i n  Vermont and 94% o f  the com­
merc i a l t i mber l ands i n  New Hamps h i re were f u l l y  sto c ke d  or ove r s toc ked wi th a 
wi de var i ety of tree spe c i es as  o f  1973 ; howeve r ,  o n l y  2 5% o f  these  t i mber l ands 
i n  Vermont and 46% i n  New Hamps h i re were f u l l y  s to c ke d  o r  ove rstoc ked wi th 
merchantab l e  s to c k  trees (Ki ngs l ey 1976 , 1977 ) . Much  o f  the v a l u ab l e  g rowi ng 
space was occ up i ed by defecti ve trees as  we l l  as  spec i es o f  l ow or no comme rc i a l  
v a l ue . For  the s even-year peri od fo l l owi ng 1965 , the re was an  i nc reas i ng 
i mba l ance between  g rowi ng s to c k  accret i o n  and t i mbe r remova l s  i n  Vermont , 
att r i b utab l e  to a decreased rate of h a rv e s t  and res u l t i ng i n  a l arge v o l ume o f  
woody t i s s ue b e i n g  s to red as  s tand i n g  t i mb e r .  S i m i l ar l y , i n  New Hamps h i re ,  
t i mb e r  remova l s  d u r i ng the e a r l y  1970s were about ha l f of  those that occurred 
i n  1948 whe n  the v o l ume o f  net annua l  forest p roducti o n  approxi mated the 
v o l ume of annua l  t i mb e r  remova l s  ( Ki ngs l ey 1976 ) .  

P rojecti ons  by Ki ngs l ey ( 1976 , 1977)  i nd i cated a trend o f  s tead i l y  i nc reas­
i ng forest  h a rv e s t  rates fo l l owi ng 1973 . Howe ve r ,  i t  appears that the anti c i ­
pated i nc rease i n  forest p roduct remova l s  fo l l owi ng 1973 d i d not occ u r .  I n  
repo rti ng 1982 fo rest  market cond i t i ons  i n  New Hamps h i re ,  Enga l i c he v  and  S l oan 
( 19�2 ) noted that h i gh i nterest rate s constra i ned borrowi n g  and reduced acti v i ty 
i n  most  fo re s t  p roduct mar kets 1 1 to the 1 owe s t  1 eve 1 i n  10 years . 11 Demand for  
forest  p roducts , espec i a l l y  softwood p roducts , dec l i ned s ub s tanti a l l y .  A l though  
comparab l e  1982 market data fo r Vermont are not avai l ab l e ,  i t  s eems reas onab l e  
to expect that V e rmont fo rest  market condi t i o n s  d i d  not  d i ffe r  s ub stanti a l l y  
f rom those  i n  New Hamps h i re .  The rate o f  t i mb e r  remova l s  wi l l  not apprec i ab l y  
i nc rease  unt i l econom i c condi t i o n s  become more fav o rab l e .  Large- s ca l e u s e  o f  
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wood a s  a subst i tute energy so urce for fo s s i l fue l s  co u l d  apprec i ab l y  a l ter 
the fore s t  product markets i n  both Vermont and New Hamp s h i re ;  howeve r ,  s i gn i f i ­
cant convers i o n s  wi l l  l i ke l y  deve l op a t  a s l ow rate and no s i gn i f i cant  trend 
i s  app are n t  at present  ( Fore s t  Re sour . Comm . 1980 ) .  The exte n t  to wh i c h 
rece nt market condi t i o n s  may have further contri buted to the l a rge i nventory 
of growi ng s tock  i n  Ve rmo nt and New Hamp s h i re fore sts  i s  not known to be 
doc ume nted . However , the annua l  recrui tme n t  or i ngrowth of  growi ng s toc k i s  
expected to exceed annua l  harves t  vo l ume s i n  the fores eeab l e  future de sp i te 
s ub s tant i a l l y  i nc reased rate s of  future t i mber  remova l s  ( K i ngs l ey 1976 , 1977 ) .  

I ns ects and di seases  are c o l l ec t i ve l y  a maj o r  cause  o f  fore s t  l o s s e s . 
At l ea s t  f i ve outbrea ks o f  s p ruce b udwo rm ( Char i  s tone u ra fumi ferana ) have 
occu rred i n  the l as t  200 years , a gi ven  ep i sode u s u a l l y  l ast i ng abo ut  10 years . 
However , the c u rrent outbreak i n  the Northeast began about 1968 and  " s hows no 
s i gn s  of abati ng" ; as  of 1981 , dead and dy i ng tree s , attri butab l e  to budworm 
defo l i at i ons , occu rred on abo ut  19 , 000 ha (47 , 000 ac re s ) i n  Vermont and 9 , 000 ha 
(22 , 000 ac re s )  i n  New Hamp s h i re (Gr i mb l e  1982 ) .  The  p rojected area to be 
de fo l i ated i n  1982 i s  e s t i mated at 39 , 000 ha ( 96 , 000 acre s ) i n  Ve rmont and 
17 , 000 ha (42 , 000 acre s ) i n  New Hamp s h i re and , thus , the tota l i mpact of  the 
i nfes tat i o n  i s  not c u rre n t l y  res o l ved .  Gyp sy moth ( Po rthetri a  di spa r )  i s  a l so  
a maj o r  fo rest pest  i n  Ve rmont and New Hamp s h i re .  

I n  s ummary , the more str i k i ng attr i b utes o f  Vermont and New Hamp s h i re 
fo re s t  re so urces are that most comme rc i a l  t i mber l ands are unde rut i l i zed and 
u ndermanaged .  Cons i derab l e  val uab l e growi ng space i s  occup i e d by rough and 
de fe c t i ve tree s .  Econom i c  constra i nts  and l o s s e s  due to pest i n fes tat i o ns  are 
amo ng the more s i gn i f i cant factors affect i ng the manageme nt and uti l i zat i o n of  
fore s t  re so urce s . 
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Impact Stateme nt ( F E I S ) . I n  some cas es , attac hments have not been rep roduced ; 
these can be obta i ned by wri tte n request to Garet A .  Bornstei n ,  Offi ce of 
Fue l s Programs , Economi c Regu l ato ry Admi n i s trati on , Departme n t  of Ene rgy , 
Forre s ta l  B u i l d i ng ,  Room GA-033 , 1000 I ndependence Ave . , SW , Was h i ngton , DC 
20585 . The l etters have been arranged c h rono l ogi ca l l y  i n  order of rece i p t .  
Each l etter h a s  been a s s i gned a n  acronym , and co nsecuti ve numbers have been 
a s s i gned to i nd i v i dual  comme nts conta i ned i n  eac h l ette r .  For  examp l e ,  the 
l ette r rece i ved from the Vermont Natural  Re s o u rces Counc i l has been i dent i f i ed 
as Letter VNRC , and the i nd i v i dual  comme nts are de s i gnated as  VNRC-1 , VNRC- 2 ,  
etc . Where appropri ate , a wri tte n respo nse  has been p rovi ded fo r eac h comment , 
and these re spo nses  are de s i gnated as  Response  VNRC- 1 ,  Response  VNRC- 2 ,  etc . , 
to co rrespond to the respecti ve comme nts . The l ette rs and spec i f i c  respo nses  
are p l aced s i de by s i de as  muc h as pos s i b l e so  that  the reade r can eas i l y  
l ocate the spec i f i c  re sponse  to a gi ven  comme n t .  The acronyms used  to i denti fy 
the l etters of comme nt are l i sted be l ow i n  the o rder that they appear  i n  the 
doc ume n t :  

Letter 
I .  D .  

NPS 
NHPWH 
NOAA 
scs 
VD EH  
LJG 
CO E 
VSHPO 
VAEC 
VDPS 
EPA 
VET CO 

FERC  
CO NN  
VNRC 
USDO I 
NSHPO 

Nat i ona l  Park  Se rv i ce , Mi d- At l anti c Reg i o n  . . . . .  . 
New Hamp s h i re Departme n t  of Pub l i c  Wo r ks and H i ghways 
Nati ona l  Ocea n i c and Atmosp h e r i c  Admi n i strati on  
U . S .  Soi l Conservati on Serv i ce . . . . . . . . . .  . 
Ve rmont Departmen t  of Heal th  . . . . . . . . . . . . 
Lawre nce J .  Guay , New Hamp s h i re State Rep rese ntat i ve 
U . S .  Army Corps of E ngi neers , New Eng l a nd D i v i s i o n  
Vermont Dep uty State H i stor i c Pre s e rvati on  O f f i c e r  
Ve rmont Agency of Env i ronme ntal  Conservat i o n  
Vermont Departmen t  o f  Pub l i c  Serv i ce . . . . .  . 
U . S .  E nv i ro nme n ta l  Protecti on Age ncy . . . . .  . 
Vermont E l ectri c Tra nsmi s s i o n Company , I nc . , and 

New E ngl and E l ectr i c  Transmi s s i o n Corporati on  
Fede ra l E ne rgy Regul ato ry Commi s s i o n  
Governor , State o f  Connec t i c u t  . .  
Vermont Natural  Resources Counc i l  
U . S . Departme n t  of the I nte r i o r  
New Hamps h i re State H i s to r i c  Preserva t i o n  Offi cer 
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C-2  
C-4 
C-5 
C-7  
C-8  
C-10 
C-14 
C-18 
C-21 
C-22 
C-24 

C-26 
C-59  
C-60  
C-61 
C-64 
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Comment Letter NPS 

THI S IS A VERBAT I M ,  RETYPED COPY OF THE O R I G I NAL L E T TER OF COMME NT FROM 
THE REGIONAL D I RECTOR , MI D-ATLAN T I C  REGION , NAT I ONAL PARK SERV I C E .  THE 
OR I G I NAL L E T TE R  0 10  NOT RE PRODUCE WE L L ,  THUS REQU I R I NG TH I S  RETYPED 
VERS ION. THE OR I G I NAL LETTER IS ON F I LE AT THE OFF I C E  OF FUELS PROGRAMS , 
ECONOM I C  REGULATORY AOM I N ! STRA T I ON ,  WASH I NGTON , DC . 

l 7619 ( MA R ) PE 

Mr.  Garet Borns te i n  
Petro l eum and E l ec t r i c i ty D i v i s i on 
O f f i ce of f ue l s  P rograms 
E conom i c  Regu l a tory Adm i n i stra t i on 
Department of Energy 
Wa s h i ngton , D .  C .  20585 

Dear Mr. Bornste i n :  

5 May 1983 

Your l e tter o f  March 29 , 1983 , d i rected to our Bos ton Regional Off i c e  
concern i ng t h e  New E n g l and/Hydro-Quebec Transm i s s i on L i ne I nterconnec t i on 
project has been referred to t h i s  o f f i ce for rep l y .  

NPS - l rA l t hough the proposed project wou l d  not impact any Nati o n a l  Wi l d  and 
Sce n i c  R i vers so des i gnated or authorized for study under the Wi l d  and 
Scenic  R i vers Act ( Pub l i c  Law 90-542 , a s  amended ) ,  we do have concern 
regard i ng poss i b l e  impacts to Potent i a l  N a t i ona l Wi l d  and Scen i c  R i vers 
i nc l uded in the Na t i onw i de R i vers I nventory which was conducted under 
the author i ty of the Wi 1 d and Scenic Ri vers Act . The I nventory , wh i ch 
was pub l i shed i n  January 198 1 ,  i s  an eva l ua t i on and i den t i f i ca t i on o f  
r i vers and r i ver segmen t s  t h a t  meet t h e  min imum c r i te r i a  for further 
s tudy and/or poten t i a l  i nc l us i on i nto the N a t i ona l Wi l d  and Scen i c  
R i vers System. 

The purpose of the Nati onw i de R i vers I nven tory is to: 

1 .  I den t i fy a b a  1 anced representa t i o n ,  i n  terms o f  phys i a­
graph i c  pro v i nces and sec t i o n s , o f  the mo s t  s i gn i f i cant 
r i ve r  segments in  the na t i on .  

2 .  I den t i fy for t h e  Pres i dent and the Congre s s  the 
parameters o f  a bas i c  Na t i on a l  Wi l d  and Sce n i c  R i vers 
Sy s tem. 

3 .  I dent i fy those r i ve r s  wh i c h  may b e  cons i dered under the 
prov i s i on s  of Sec t i on 5 ( d )  o f  Pub l i c  law 90-542 , as 
amended. 

4. S t i m u l ate ac t i on s , a t  a l l  l eve l s  o f  government and w i t h i n  
t h e  p r i va te s e c to r ,  wh i c h  wi l l  a s s u re the conservat i on o f  
and pub ) i c a c c e s s  to t h e s e  r i ve r s .  

Response to  comments of  the Nat i ona l Park Serv i ce ,  M i d-Atlantic Regi on 

May 5 ,  1983 

NPS-1 

The staff has rev i ewed the App l icant ' s  p l ans for a l l  stream crossi ngs i nvo l v i ng 
the proposed transm i s s i on l i ne , and have stud ied i n  deta i l the c ross i ng at 
Paul Stream. The staff has concl uded that uti l i zation of a l ong , h i gh- level 
span of  Paul Stream , w i th reten t i on of a l l  vegeta t i on w i thi n the r i ght-of-way 
to a d i stance of 30 m ( 100 ft)  from the stream , wou l d  preserve the stream 
characteri st i c s  necessary for future poten t i a l  des i gnation as a Wi l d  and 
Scen ic  R i ver. The m i t i gat ion for the Paul Stream cross i ng was suggested by 
the App l i cant and the s tate of Vermont ( K l under ,  H .  1983. Letter [ Hans 
K l under Assoc i ates ] ,  w i th enc l o sures , to R .  Ol sen [Argonne Nati ona l Laboratory] , 
September 7 ,  1983 ) .  

(") 
I 
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NPS- 1 1  T h e  I nv e n tory has focused on those r i v e r s  nomi nated by government 
agenc i e s , p r i v a te groups and/or i nd i v i dua l s ,  wh i c h  are s i gn i f i c ant for 
the i r  recrea t i o n ,  cu l tura l and natm·a l va l ues  Each of these r i vers 
meet the c r i ter i a  o f  Pub l i c Law 90- S4 2 ,  and re l a ted gu i de l i nes , wh i c h  
spec i f i es  that an e l i g i b l e  r i ve r  mus t :  

B e  f i vp m i l e s  o r  more i n  l enyth . 

2 .  B e  a f ree - f l ow i ny r i ve r  or s t ream ( r i vers may have under­
gorle some i mpoundment or d i vers i on i r1 the pa s t ) .  

3 .  B e  genera l l y undeve l oped ( r i ver cor r i dors may b e  devel oped 
for the f u l l range of agr i c u l tura l uses and can i nc l ude 
sma l l commun i t i e s  a s  we l l  a s  d i sper sed o r  c l us ter res i den­
t i a l  hous i n g ) .  Be read i I y access i b l e  by road or rai l road , 
or be l a rge l y  undevel oped ( r i ve r s  or sec t i on s  of r i vers w i th 
shore l i ne s  o r  wa tersheds e s s e nt i a l l y p r i m i t i ve or l a rge l y  
undeve l oped ) .  

4 .  B e  adjacent to o r  w i t h i n  a r·e l ated l and area that p o s se s s e s  
a n  o u t s t a n d i ng l y  remarkab l e  geo l og i c ,  eco l og i c ,  c u l tura l , 
h i 5 to r i c .  5cen i c .  bota n i ca l . recrea t i on or other s i m i l a r 
va l ue s .  ( I nterpreted t o  mean a n  area o f  mu l t i - s tate or 
na t i on a l  s i gn i f i c ance . ) 

E n c l osed f o r  your i n forma t i on i s  the N a t i onw i de R i ve r s  I nventory for the 
S t a te o f  Vermo n t .  We note that the proposed transm i s s i on l i ne route w i l l  
c r o s s  P a u l  S t ream . a s i g n i f i c a n t  t r i butary o f  the Connec t i c u t  R i ver l i s ted 
on the I nventory.  Our conce rns regard i ng th i s  proposed c ro s s i ng ,  a s  we l l  
a s  pote n t i a l  c ro s s i nqs o f  any other I nventory r i ver segments i n  Vermon t ,  
re l a tes to po s s i b l e  adve rse i mpacts  t o  i de n t i f i ed natura l , recrea t i o n a l  
a n d  c u l t u ra l v a l ue s .  T he proposed l i ne w i l l  a f fect the headwa ters area 
o f  Pau l S t ream , wh i c h is one of the l ea s t  deve l oped r i v e r s  in the S t a te 
of Vermo n t .  C o n s i dera t i o n  shou l d  b e  g i ven t o  rea l i gnment o f  t h e  route t o  
avo i d  c ro s s i ng o r  para l l e l i ng o f  t h e  s t ream . I f  rea l i gnment i s  unfea s i -
b l e ,  cons i de r a t i o n  shou l d  b e  g i ven t o  u s e  o f  m i t i ga t i on measures t o  avo i d  
o r  m i n i m i z e v i s u a l  i mpac t s , i nc l ud i ng l i m i ta t i o n s  o n  vegeta t i v e  c l ea r i n g ,  

Ua i n ta i n i ng a 1/4 m i l e  b u f f e r  zone a l ong each r i verban k ,  rout i ng o f  the 
r i g h t  o f  way o n  an ob l i que ang l e  on t h e  h i l l s i de s ,  and l oc at i ng transm i s ­

i on l i ne towers to have screen i ng by e x i s t i ng vegeta t i o n .  I n  add i t i o n ,  
o n s t r uc t i on a c t i v i t i es s hou l d  b e  conduc ted i n  such a manner t o  m i n i m i ze 
mpa c t s  on exten s i v e we t l ands a reas w i th i n  the r i ver corr i dor.  

Reque s t s  tor  f u r t he r i n f or·ma t i un r·pya nJ i ny the N a t i onw i de R i ver·� 
I nventory may be ser1t to J. G l er1r1 RlJQ� ter· , C h i e f , D i v i s i on of Na lLrra l 
Resource P l a n n i ng ,  M i d - A t  ! a n t i c. RPq i o n ,  Nat i on a l Park )prv i c P ,  l 4 J  
South T h 1 nl S t reet , P h i  LH1(:> 1 p h i ,l ,  P e n n ', y \ v , ;m i a  l 9 I OG By lt> l ephorw 
ca I I  ? 1 �, / � 9 / - 7386 

":> i nc e r �;> l y ,  

James W .  Co l eman ,  J r .  
Reg i on a l  D i rector 
M i d- A t l a n t i c  Reg i on 

t nc l o s ureo., Vermont I n v ento r·y L i s t 
C E Q  G u i de l i n" '  
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Comment L e t ter NHPWH 
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STATE OF N EW I I A M I'SI I I  
DEPARTMENT O f  PUOLIC WOII K S  A N D  II 

JOII� 0 !140RTON' Btrll.niNG 

CONCORD. N H O.lll 

H i ghway De s i gn D i v i s i on 
Room 207 

Mr. Garet Bomstein 
Petrol eum and E l ectri c i ty Di v i s i on 
Office of Fuels P rograms 
Economic Regul a tory Admi n i stration 
U . S .  Depa rtment o f  Energy 
1 000 I ndependence Avenue, S . W, 
W•s h i n gton, D . C .  20585 

Dear Mr. Bornste i n :  

Tel : 211 -21 65 

June 8 ,  1 983 

The fol l owing comments are offered rega rding the Draft E, I . S ,  
for the proposed New Eng l a nd/Hydro-Quebec Di rect Current Transmi s s i on 
L i ne Interconnect i on as i t  re l ates to the crossing of State of New 
Hampshi re H i ghway System. Spec i fi ca l l y Routes I - 9 3 ,  and N . H .  Routes 1 8  
and 1 35 .  

NHPWH· l r Genera l l y ,  we see no problem wi th the preferred corridor as shown 
on Fi g .  2 . 3 pg. 2-5 o f  the Draft E . l . S .  

However, i t  wo u l d  be des i ra b l e  during the F i n a l  Design Process to 
provide both a 50 ' minimum s t ructure setback outside the ex i s t i ng h i ghway 
right-of-way and an addi t i on a l  1 0 '  vertical roadway c l earance. These 
p re l i mi na ry guidel i nes a re o ffered to hopefu l l y  m i n i m i ze impacts on the 
transmi s s i on l ine shou l d  an improvement or recons truction of the State � i ghway i n  t h i s  a rea becorre necessary. 

NHPWH·2c A l so pg.  3-24 of the Draft E . l . S .  i nd i cates tha t the preferred corridor 
wi l l  c ross U . S .  Route 302 . Route 302 i s  south of this corridor and shou l d  
n o t  b e  a ffected . 

Thank you for the opportun i ty to comment and shou l d  you need to contact 
me I can be reached a t  1 - 603- 2 1 1 - 2 1 6 5 .  

B,-· · 
RBC/ a s  

Very truly yours , 

Duncan S .  Pearson__.-:::R . E .  
H� tgntngineer ��(f/�� Rtide::ick B. r!;r�Y 
A s s i stant H i ghway Des i g n  Eng i neer 

Response to comments of  the State of New Hampsh i re ,  Department of  Pub l i c  Works 
and H i ghways 

June 8 ,  1983 

NHPWH- 1 

Th i s  s uggest ion  has been i ncorporated i nto the text of Sect i on 4 . 3 . 5 .  

NHPWH-2 

Reference to U . S .  H ighway 302 in  th i s  context has been removed from the text 
of  Secti on 3 . 5 . 5 .  

() 
I 
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Comment L e t te r  NOAA 

(j) 

"r. Garet Bornstein 
Petroleum and E l ectri c i ty Di v i s i on 
Off i ce of Fue l s  Prograoos 
Economic Regul atory Adlninhtration 
U . S .  Department of Energy 
1000 Independence Avenu e ,  S.W.  
Washi ngton , O . C .  20585 

Dear Mr. 8ornstei n :  

UNITED STATES DEPARTMENT O F  "C OMMERCE 
National Oceanic •nd AtMospheric Administration 
Watoh.,gton. 0 C 2'0230 
(JfJICf Of THE ADMtNtSfRATOR 

June 1 5 ,  1983 

This i s  i n  reference to your draft envi ronmental itopact stat .. nt 
ent i t l ed "New England/Hydro-Quebec t 450-t V Di rect Current Trans11i ss i on line 
Interconnect i on ,  Sherbroote ,  Quebec and C0111erford, New Hampshi re. • Enc I osed 
are comments from the National Oceani c and AtMOspher i c  Adlni ni stration. 

Thank you for g i v i ng us an opportun i ty to provide these c-nts , 
wh i ch we hope wi l l  be of a s s i s tance to you. We wou l d  appreci ate rece i v i ng 
two copies of the f i na l  envi ronmental impact statetnent. 

Sincere l y ,  

� w� 
Chief 
Ecol ogy and Conserva t i on D i v i s i on 

Enc 1 osure 

�� -� 

Conti nued On Next Page n 
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TO: PP2 - Joyce Wood 

FROM: N - K. E .  TaggaA.;. 

UNITED STATES DEPARTMENT OF COMMERCE 
National Oceanic and Atmospheric Administration 
NAT IONAL O(f,t.N H R II I([  
Wo•+>•n 'Jion. 0 C 107)0 

JJN 

SUIIJECT : DE I S 830 5 . 1 0  - New E n g l a nd/Hydro-Quebec t450-kV D i rect C u r rent 
Transmi s s i on l i ne I nterconnect ion.  Sherbrooke. Quebec and 
Comerford, New Ha�shi re (Department of Energy) 

The s u bject draft envi ronmental impact s t a t ement has been revi ewed 
w i t h i n  the areas of the Nat i onal Ocean Servi ce ' s  (NOS) respons i bi l i ty and 
expE."rt i se and in t e rms of the impact of the proposed a ct i on on NOS act i vi t i e s  
a nd  project s .  [ Geodet i c  control s u r vey monument s may be l oca t ed i n  the proposed project 

NOAA- I area. I f  there i s  • ny p l anned a ct i v i ty wh i ch w i l l  di s t u rb or dest roy these 
monument s .  NOS requi res not l e s s  than 90 days not i f i ca t i on in advance of such 
a ct i vi ty i n  order t o  plan for thei r reloca t i o n .  NOS recommends that fundi n g  
for t h i s  project i nc l udes the cost o f  any rel oca t i on requ i red f o r  NOS moooments .  
For further i n forma t i on about thes e monument s .  p l ease contact M r .  J ohn Spencer. 
D i rect o r ,  N a t i onal Geodet i c  I nforma t i on Center ( N /CG1 7 )  o r  Hr. C h a r l e s  Novak , 
C h i e f ,  Network M a i ntenance Branch (H/CG 1 62 ) ,  at 6001 E xecut i ve B ou l evard,  
Rock v i l l e ,  MD 20852. 

--� (�� �-

Response to comments of the Nat i ona 1 Ocea n i c  and Atmospher i c  Admi ni strati on 

June 15 , 1983 

NOAA- I 

Staff analys i s  of USGS topographical  maps of the transm i s s i on l i ne route 
i ndicate that no geodet i c  control s urvey monuments are l ocated al ong the 
proposed r i ght-of-way. If any monuments were d i sturbed by ei ther the ri ght-of­
way or access road construct ion ,  howeve r ,  these monuments shou l d  be re l ocated 
wi th the ass i s tance and superv i s i on of the staff of the National Oceanic  and 
Atmospher ic Adm i n i strati on. 

n 
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Comment Letter SCS 

��\\. Un•l.ed States jj) Oepar1menf of 
Agncultute 

Sod 
ConsiWVat•on 
SoMe• 

Mr . Caret Bornstein 
U . S .  Department of Energy 
Economic Regulatory Administration 
O f fice of Fuels Programs 
1000 Independence Ave . ,  S .  W. 
Wash ington, D . C .  20S8S 

Dear Kr . Bornstein: 

One Bur ling ton Square 
Suite 20S 
Burlington, Ve illlOnt OS401 

This o f f ice has completed review of the Draft Environmental Impact Statement 
(OEIS) for the Nev England/Hydro-Quebec + 4SO - k.V Direct Current Trans­
mission Line Interconnection. The folloWing represents our comments . 

SCS- 1 �The OEIS indicates that a great deal of e f fort vas made during corridor 
location to minimize environmental impa c t s .  Mitigat ion measures for 
protection of key resources during tower location and construction are 
also described. The OEIS , howeve r ,  does not adequately identify actual 
impacts that vill result from project installation. Areas of particular 
concern include prime agricultural soils , natural areas, wetlands , and 
important wildlife habita t .  

SC S-2 (The OEIS should be expanded to state actual impacts and address compensation �ecessary to offset resource losses . 

.0; 

Sincerely, 

�/7 / /. t::Ja...t{ � / .J..v John C. Titchner 
State Conservationist 

cc : Peter C. Mye rs , Chie f ,  Soil Conservation Service, Washington, D.C • 

Response to comments of the U . S .  S o i l Conservation Serv i c e ,  Bur l i ngto n ,  Vermont 

June 22 , 1983 

SCS-1 

The magnitude and nature o f  i mpacts that can be expected from the proposed 
i nterconnec t i on have been d i scussed in the E I S  to the extent poss i b l e .  Sec­
tion 4 . 1 . 2 . 1  has been mod i f i ed to more exp l i c i t l y  i nd i cate i mpacts to p r i me 
agri c u l tural soi l s .  Natural areas are di scussed i n  Sec t i o n  4 . 1 . 2 . 7 ,  we tl ands 
in Sec t i o n  4 . 1 . 4 . 3 ,  and w i l d l i fe hab i tat in Sec t i o n  4 . 1 . 4 . 1 .  

SCS-2 

Procedures for m i t i gat i ng i mpac t s  are d i scussed in Sec t i on 4 . 3 .  Compens a t i o n  
f o r  100% of t h e  rema i n i ng n e t  i mpacts i s  n o t  warranted cons i de r i ng t h e  mi nor 
e f fects i nvol ved. See a l s o  Response VNRC- 1 .  

n I 
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Comment Letter VOEH 

t t:t:J �w. � 
UEI'AKTMENT OF m:AI.TII 

UIVISION OF t:NVIIlONMENTAI. IIEA I.TII 

��-� 60 114AIN STkF.ET. I' O MOK 70 

STAT£ Of VERMONT 
4G[Poi(YOf" MliM4H S£•VIct;S ( � (80%) 86% HOI 

� Ooo<� ll.)�"'"' IIUK I.INGTON. Vt;K�IONT 05401 

JUN ? 8 1983 ) � ..-PP 7.:_ _A June 22 , 1 983 

�\W/ 
Mr. F .  Scott B u s h ,  D i rector 
Petroleum & E l ec t r i c i ty D i v i s i on 
Office of Fue l s  Programs 
Econo m : c  Regu l a to ry Admi n i s t ra t i on 
Department of Energy 
Was h i ngton, D . C .  20585 

Re : _p_c�_f_t_ln_�i_r_o��'!_t���a t eme n t  
,:450KV Transmi s s i on L i ne 

Dea r Mr. Bus h :  

The Vermont State Departrrent o f  Hea l th has revi ewed the Draft Envi ron�ntal 
{rJ1)act S t a tement for the New England/Hydro-Quebec +450-KV di rect current trans­
mi s s i on l i ne i nterconnection dated Apri l ,  1 983 . we focused our attention on 
the pro x i m i ty o f  the proposed transmi ss i on l i nes to exi s t i ng contTlun i t_v pub l i c  
wa t e r  supp l ies . 

VOEH - 1  00' from Wdtersheds of s u r face suppl ies of contt�un i ty pub l i c  water suppl i e s .  
� Your "preferred corridor" s tays rruch greater than 400 ' from wel l s  and 

l e c t ri ca l transmi s s i on l i nes shou l d  not be c l oser than the a bove s t a ted 
i s tdnces to corrrnuni ty pub l i c  water supply sources because of the use of 
erb i c i des for brush control . 

VDEH- 2 I t  appears that so� of your a l ternate routes may i nfringe on th :...se 
i s o l a t i on d i s tdnce s .  Due to the l ack of s u f f i c i e n t  map detd i l ,  we were 
not a b l e  to con f i nn whether or not the a l ternate electri c transmi s s i on 
corridors i n f r i n ged on the i so l a t i on of any corrmun i ty pub l i c  water suppl i e s .  

Some o f  t h e  a l ternate routes ma y  impact o n  the fol l ow i n g  wate r suppl i es : 

Na� 

Burke Hater Co.  

West Burke Hous i ng 

S t .  John<:.bury Town 

Surface ( S )  or Ground­
wat�_r- (G) Tn>e Supp_!i--

�roximate 
12��1_� 

44° . 4 3 ' . 5 5 " ; 
n o , 58' , 40" 

4 4 ° , 4 3 ' , 4 � " �  
n ° ,  59 ' ,  05" 

Wate rshed of 
S t i l es Pond i n  
Town o f  Waterford 

Response to comments of the State of Vermont , Department of Hea l t h ,  D i v i s ion 
of  Envi ronmental Hea l th 

June 22 , 1983 

VDEH- 1 

Ana lys i s  of the f i na l  route a l i gnment does not a l ter th is  conc l us i on .  

VDEH-2 

A l ternati ve routes are not , at thi s t ime ,  under further consi deration.  If any 
a l ternative routes are chosen for deve l opment at a later date , these water 
suppl ies  wi l l  be eval uated in more deta i l  in rel a tion  to the rev i sed p l a n s .  

(} 
I 

(X) 



Mr. F. Scott Bush 
Page 2 
June 22, 1 983 

VOEH- 2 I Name 

Passumps i c  Aqueduc t 

Ac t i ve A or Emer� 
�1' E st.rtUi 

lyndonvi l l e Water Dept . 

lyn Haven i n  Town 
of lyndon 

Derby Center 

Derby Center 

Orleans Water Dept .  

Barton Water De p t .  

�pro x i rM.J!. 
!_oca t i on 

440 , 22 ' .  30" ; 
n°, 01 ' ,  40" 
440 , 22 ' ,  49 " ;  
n° , 01 ' .  05" 

Various watersheds 
i n  the town of 
l�heel ock (Chandler 
Pond ) ,  Sutton 
(Squabble Hol l ow 
Brook) and lyndon 

440 , 35 ' ,  1 0 " ;  
n o , 59 , 09" 

440 , 52 ' ,  35" ; 
no , 0 7 ' . 1 5 "  

Derby Pond watershed 

I ntake a t  44° , 4 7 '  ,50 
no , 06 ' ,  50" on 
Wi l loughby R i ve r  

Intake on Ma ry Pond 
Brook @ 440 , 45 ' ,  1 5 "  
no , 09 ' ,  1 5 "  

I f  a n y  o f  t h e  a l ternate routes a r e  l i ke l y  t o  b e  used p l ease contact u s  
i rrmed i a t l y  so that w e  c a n  detennine i f  a n y  conrnuni ty pub l i c  water supp l i e s  might 
be affected. 

HJ/ jmd 
cc : Wayne Melcher, Burke W a t e r  Co . 

Doug Henders on ,  Wes t  Burke Hous i ng 
Dav i d  C l a rk ,  S t .  Johnsbury Town 
[)..-i gh t  Coo l ey ,  Passumps i c  Aqueduct 
W i l l i am Norr i e ,  Lyndonvi l l e Water 
Wal l ace Ingl e s ,  Lyn Haven 
E. Bumps , Oerby Center 
Edwin Gage , Orl eans Water 
Paul Dei t te ,  Barton W a t e r  

S i ncere l y .  

-:7/ /..� -� ..,.Z_.e_� 
�r c; ·  
H i l ary Jean 
En v i  ronmenta 1 Engi neer 

Conti nued On Next Page n 
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Comment L e t t e r  LJG 

e Statr of Nrw �amp.sJrtrr 
HOUSE OF REPRESENTATIVES 

CONCORD 

Please Reply t o :  
J uly 6 ,  1 90 
404 P..a i n  Street 
Gorham , N . H .  035f 1 

� r .  Garet Borns te in 
Petroleurr. and E l e c t r i c i ty D i v i s ion 
Office of Fuels Progra:ns 
Economic Re�. u l a t ory A d m in istration 
U. S. Department of Energy 
1 000 Independence A ve n u e , S . w .  
�ashington , D .  C .  205E5 

Dear � r .  Born s t e in : 

The enc l osed material and o u r  answer reference the Septemter 2 0 ,  
1 9E2 G A O  report to Con�ress s h o u l d  be more than sufficient to r e q u i re 
a pub l i c  hear i n g  on the l i mi ted DC + 4 5 0  KV New England t i e  w i t h  Hydro­
�o, u e b e c  a s  c o ve r e d  in your draft environmental impact statemen t ,  dated 
h pr i l  1 9 E 3 .  

The !Ol l o  ... i n g  material s h o u l d  be evaluated to provide corrplett: 
data on ava i l a t i l i ty o f  energy fro111 C..uebec , the bene f i c ial impact o f  
energy imported from Canada on the N e �  England consume r ,  a n d  i n  pa r t i ­
c u l a r ,  the n e e d  for t h e  protection of our nat i onal s e c u r i ty through 
increasing the capacity of transmiss ion t ies �ith "uebec ( 1 9€6-E ? )  and 
e l i rr i n a t i n g  at least one-third to one-half of the No. 6 o i l  that � a u l d  
be t u r n e d  b y  t h e  NEPOOL u t i l i t i e s  �ith a l imited 690 MW transrr.i ss i on t i e .  

The f o l l o � i n g  material should b e  corr.pl e t e ly evaluated a s  t o  the 
regional bene f i ts , nati onal security and related concerns caused by 
New Englan d ' s  overdependence on oil-fired generation: 

LJGT 
LJG-2 r 

NEPOOL 1 s generation mi:x , as shown on page 1 - 6  of your f.n v i ron­
mental Impact Statement, which is basically as prepared ty the 
ut i l i t i e s ,  i s  vastly overstate d ,  especially as pro jected for 
1 990 for the amount of coal-fired capacity because the 560 1-': •  
Sears I s l an d  plant (which is indefinitely postponed ) h a s  been 
i n c l u d e d  as well as the o i l  t o  coal conversion of the P.:ason 
sta t i on i n  t-'a i n e .  These figures should be verified by Robert 
Davies who i s  charge o f  coal conversion for OOE and the correct­
ions verified in a note from his de partmen t .  

The pro jected generation i n  1 990 for coal should b e  a d j usted 
according t o  the cutback in capacity and ,  i n  part i c u l a r ,  the 
n u c l ear plant generation should be a d j u s ted and v e r i f i e d  as 
a reasonable projection by the proper group w i th i n  NRC . The 
record for the last five years sho�s that the n u c lear plants 
of Ne� f.'ngland, on an average , operated only 6E percent of the 
time while the nucl ear generation projected for 1 990 ind icated 
a 7 3 . 5  percent capac i ty factor. Nuclear generation should be 
broken dmm i n t o  the older , more mature plants and the new u n i t s  

Response to comments of Lawrence J .  Guay ,  Representa t i v e ,  Coos , D i s t r i c t  7 ,  
State o f  New Hamp s h i re 

July 6 ,  1983 

LJG-1 

The amount of coal - f i red generat i ng capac i ty for the NEPOOL sys tem for 1990 
has been adju sted , and the revi sed val ues appear i n  Tab l e  1 . 2 .  Speci f i cal l y ,  
t h e  amount of coal - f i red capacity was reduced b y  7 1 0  MW: 5 6 0  MW f o r  t h e  Sears 
I s l and generat i ng u n i t  which i s  prese n t l y  sched u l ed for i n sta l l at i o n  i n  1995 
and 150 MW for the postponed o i l - to-coal convers i on of the Mason generat i ng 
stati on i n  Ma i ne .  

LJG-2 

The projected amounts of generati on (MWh) in 1990 for coa l - and o i l - f i red 
generat i ng u n i ts have been rev i sed i n  Tab l e  1 . 2 . These changes re f l ec t  the 
reduct i on i n  the amount of coa l - f i red capa c i ty noted in Response LJG-1 above. 

Nucl ear uni t capac i ty factors were obta i ned from the App l i cant ' s  Envi ronmental 
Report. These were extracted from product i on cost studies conducted by NEPLAN , 
the p l anni ng organ i zation w i t h i n  NEPOOL. The capac i ty factors refl ect expected 
val ues for operat i on of nuc l ear u n i ts i n  1990 and i nc l ude the effect of maturity 
curves and proposed mai ntenance programs. 

Any val ues that are projected seven years i nto the future are certa i n l y  open 
to que s t i o n .  We agree that if the projected generati on mix in Tab l e  1 . 2 
shou l d  be questi oned , i t  wou l d  be for understat i ng the amount of o i l - f i red 
genera t i o n .  However , t h i s  does not a l te r  the v a l ue of the proposed trans­
m i s s i on l i ne .  

Because o i l i s  the margi n a  1 fue 1 w i th i n  NEPOOL f o r  most hours o f  the day , i t  
was ass umed that 1 MW h  of e l ect r i c  power i mported over the proposed l i ne wou l d  
reduce oi l - f i red generat i o n  w i t h i n  NEPOOL by 1 MW h .  I ncreas i ng the projected 
amount of o i l - f i red generat i o n  in 1990 (wi thout the proposed l i ne )  wou l d  
i ncrease the number o f  hours duri ng the day that o i l i s  the margi nal fue l .  
However , t h i s  wou l d  not change the oi l di s p l ac i ng capabi l i ty o f  the proposed 
1 i ne because the maximum rat i o  of 1 MWh of oi  1 di sp 1 a cement for 1 MWh of 
i mported power was assumed i n  the analys i s .  I ncreas i ng the amount o f  oi l ­
f i red genera t i o n  i n  1990 wou l d  only serve t o  further emphas i ze the importance 
of t h i s  project to the New Engl and reg i o n .  

n 
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Jt.r .  Garet Borns tein -2- July 6, 1 90 

L�-2 l 
L�-3 [ 
LJGT 

seatrook I and I I  and � i l l s tone I l l .  It wou l d  be h i gh l y  
spec ulative that w i th t h e s e  n e w  plants j ust c o m i n g  on-l ine 
in the late 1 960s, that more than 50 percent capacity fac t o r  
can be obta i n e d . J.. reasonable pro je c t i on should b e  mad€' by 
NrtC for projected n u c l ear genera t i o n  and s o  stated as a 
footnote . 

Enclosed is a pro jection prepared by cons u l tants w h i c h  is i n  
the order of magnitude of w h a t  t h e  T a b l e  1 . 2 on page 1 -6 
should indica t e .  A l s o ,  it should be noted that the load growth 
on this sheet enclosed is based on 2 . 5  percent rather than 
approximate l y  4 percent on your enclosed ana l y s i s .  I t  shoul d 
be expected that your final re v iew would pro v 1 d e  reasona b l e  
pro j e c t ions f o r  capa c i t y  and generat i on .  

I t  i s  i n t e re s t i n g  that the 1 9E 1  t o  1 990 energy r e q u i r�rr.e n ts 
i n  Table 1 . 2 do not agree w i th th� statements in the last 
paragraph on page 1 - 7 .  

Ci n  page 1 - 3  o f  t h e  Envi ronmental Impact Statement �'COST BENC:FIT 
OF PROPCSED ACT I ON'' , the f i rs t  paragraph g i ves a dec idely false 
impression o f  the availability o f  energy from \,ruebec . '!'he 
fact i s  that an add i t i onal 1 0- b i l l ion k i lowatthours o f  pre­
scheduled energy can te obtained i n  the same t i me frame as 
the NEPOOL contrac t .  Rece n t l y ,  Hydro-'-.uebec offered firm enerry 
t o  NEPCOL !rom 1 990 t o  1 995 . 

This is one of the pr i n c i pal reasons for my i n v e s t i pa t i o n  
i n i t iated f'l!ay 1 €.  w i th t h e  J..ttorney-Genera l ' s  o f f i c e  i n  t-.;ew 
Hampshire which is a l s o  s u pported by Governor Sunun u .  

You w i l l  n o t i c e  i n  the document, Item 1 enclose d ,  thct i t  eoes 
exten s i vely into the hearings in t-.;ew Hamps h i re , showing the 
availab i l i t y  of ene rgy from t..uebec was concealed e x c e p t i n g  for 
the amount required for the 690 P.�-' t i e .  

Your staterr.ents on page 1 -3 ( first paragraph ) carries o u t  the 
same pos i t i on as carried out by the u t i l i t i e s  w h i c h , i n  e f fe c t ,  
i s  aga inst the best intere s t s  o f  the region and , i f  i t  i s  n o t  
recognized b y  your office that l;.uebec w i l l  s upply a n  add i t i onal 
1 0-bi I l i on k i l owatthours of pre-scheduled energy and i f  i t  
becomes e v i d e n t  the i r  load growth w i l l  not continue , \,ruebec 
w i l l  carry out its d e ferred construction program to sat i sfy 
such contract, then the people of Ne�: l.'nfland are be ing mi slead . 
This area in i tse l f  is �ore than sufficient to just i f i y  an 
a d d i t ional hear ing, espe c ially when the Comptroller General 
has already stated t o  the Congre s r;  that the U . S .  is not prepared 
t o  sustain oil-supplies in face o f  any ma jor oil cutoff for 
more than one month . It i s  doubtful if this cond i t i on in New 
England w i l l  c o n t i n u e  to be acceptable t o  the Defense I>t-partment 
for New England when a reasonable solution i s  at hand w i th 
major benef1 ts to New England . 

You will also note that Governor Sne l l ing of Vermont ( from a 
recent news c l i pping attached) is very c r i tical and infers 

LJG- 3 
The l oad growth rate i mp l i ed by the 1981 actual energy val ues and the 1990 
projected energy val ues i n  Tab l e  1 . 2  i s  3 . 2%  compounded annua l l y .  Data sub­
mi tted by the App l i cant i n  the Envi ronmental Report i ndi cated a 2 . 8%  compound 
annual growth rate. The di sc repancy ari ses from DOE staff ' s  use of 1981 
actual val ues i nstead of the 1980 actual val ues submitted by the App l i cant. 
I n  fac t ,  there was a reduction in total e l ectr i c  energy in the New Engl and 
reg i o n  between 1980 and 1981. The App l i cant was contacted and reconfi rmed 
that i t s l atest projecti ons of l oad growth are 2 . 6% per year compound for peak 
demand and 2 . 7% per year compound for energy. These val ues are very c l ose to 
the 2 . 5% suggested v a l u e .  

LJG-4 

The cost-bene f i t  anal y s i s  conducted for the proposed l i ne was based on the 
three agreements between Hydro Quebec and NEPOOL that wi l l  govern the use of 
the l i ne .  However, the concern is whether the agreements de f i ne an amount of 
energy suff i c i ent for economi c v i ab i l i ty of the l i ne .  I f  greater amounts of 
l ow-cost energy are made avai l ab l e  by Hydro Quebec , the economic benef i ts that 
accrue to the re s i dents of New Engl and wi l l  i ncrease and thus rei nforce the 
v a l ue of the proposed acti o n .  Notwi thstand i ng ,  the f i rst paragraph under 
Sec t i o n  1 . 3 has been rev i sed to i nd i cate that the amount of energy upon wh i ch 
the cost-benefi t anal y s i s  of th i s  l i ne was based i s  only on that wh i ch i s  
defi ned i n  the agreements between NEPOOL and Hydro Quebec . 
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r:r .. Garet Bornstein -3- July 6 ,  1965 

improper a c t i ons by the u t i l i  t ies in not expanding ties 
w i th �uebec to replace oil . 

LJG- 5 1  ) . J have enclosed a copy of my letter of Ju11e 1 8 ,  1983 
wh1ch has been fowarded to certain legislators, congressmen 
and senators . Thi s  letter summarizes a position of my 
l e glsla t i ve group. 

4 .  J::nclosed i s  a copy of a ne,.s item published in the EN£RGY 
USER N2t��'S 'Wh i c h  sho'Ws how the ne,.s is :nanipulated and 
managed i n  the u t il i ty field . 

5.. A l s o  enclosed is a c o py of a l e tter drafted by one of 
my cons u l tants w h i c h  reviews our position on a report 
t o  the Congress as prepared ty the Comptroller General 
of the Un ited States reference policy guidelines needed 
for f u t ure Canadian power imports .  

6 .  I have also included a complete copy o f  my inYestigative 
documen t ,  dated l":ay 18, 1 98 3 ,  which contains a review of 
t'Welve poi n t s  presented by N EES in opposition t o  the 
purchase of more power from <;:uebec and a stronger tie 
'W i t h  <.: u e b e c .  Also included with this document are ten 
exhib its . 

( ,oJe have tried to make this docurr.ent more readily usatle 
by developin� a Tat:le of Content s ,  shown on pages 1 through 
) . ) 

7. A lso enclosed is a copy of my t i l l  creating a Trans� i s � ion 
" uthori ty State of New Hampshire which was thoroughly 
approved t:y technical consultants and New York tend counsel . 

This b i l l  has been included so you may evaluate what NEES 
'Was against . However, it should be recognized that we 
b e l i e ve it is N.ndatory for the people of New England to 

���c�
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�e� of their transmi s s i on fac i l i t ies , even 
'When provided ty a Transm i s s ion Author! ty. 

This pos i t ion is held even when the energy is known to 
be available from Hydro-Quet e c ;  even though New England 
would lose over !:3-t: i l l i on in benefits if we ..,ait unt i l  
1995 , a s  recommended t: y  R .  o .  Bigel ow ,  president o f  N'EET 
�nd c h i e f  of NEPOOL planning , and further, insist or 
force Ne.., England ' s  atmosphere to be polluted by the 
release of over 1 , 200 , 000 tons of sulphur and particulate 
matter to the atmosphere from the turning of an un­
necessary 200-m i l l ion barrel s  of oil . 

LGJ-5 

The add i t i onal i nforma t i on i nd i cated in  I tems 3 through 7 Is  conta i ned I n  the 
DOE f i les and wi l l  be made ava i l ab l e  upon request.  To obta i n  any of thi s 
I n format i o n ,  contact :  

Garet A .  Bornste i n  
O f f i ce of Fue l s  Programs 
Economic Regulatory Admin i stra t i on 
Deparment of Energy 
Forrestal Bui l di ng ,  Room GA-033 
1000 I ndependence Ave. , SW 
Wash i ngton ,  DC 20585 
202/252-5935 

("") 
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r-:r .  Garet Bornstein -4- July 6 ,  1963 

I .,..ould appreciate your careful review and c o n s ideration o f  
holding a n  a d d i t ional hearing to determine w h y  the NEPOOL u t i l i t ies 
are u n w i l l i n g:  t o  expand the ir purchase of energy from (cuebec .,..hich 
.,..o u l d  provide the available bene f i ts to the He.,.. England po.,..er 
consumers and , above all , why they are un.,.. i l l ing t o  protect our 
national interest other than to provide a " Doomsday Plan" � h i c h  is 
a defea t i s t  pos i t i on when a s o l u t ion i s  readily at han d .  

I shall awa i t  your reply .,..ith interes t .  

LJG : Y  
cc 
E.nc .  

roost s incerely yours , 

c4::J�� 
Representa t i ve , C o o s ,  Distrl ct 7 

Con t i nued On Next Page n 
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Comment  L e t te r  CO� 

D E P A R T M E N T  O F  T H E  A R M Y  
N E W  E N G L A- N D  DIVISION C O R P S  O F  E N G I N E E R S  

4 2 4  f R A P E L O  R O A D  

Planning Division 
Impact Analysis Branch 

Mr. Garet Bornstein 

WAL THA .... . ... A S S A C H U SETTS 0 2 2 5 4  

July 6 ,  1983 

Petroleum and Electricity Divia ion 
Office of Fuels Programs 
Economic Regulatory Adminiatrat ion 
U. S .  Department of Energy 
1000 Independence Avenue, S . W .  
Washington, D . C .  20585 

Dear Hr. Bornstein: 

We have reviewed the Draft Environmental Impact Statement for 
the New England/Hydro-Quebec ± 45D-KV Direct Current Transmission Line 
Interconnection. 

COE - 1  � The Draft EIS is , on the whole , extremely thorough and informative. 
Those few areas where the Draft EIS was necessarily vague because the 
final 200 foot right-of-way (R.O. W. ) had not been chosen, could now be 
improved . For example, now that the centerline has been chosen, the 
appl icant should be able to provide the Department of Energy with more 
specific information on the number of streams to be crossed (Section 
4 . 1 . 4 . 2 )  or the location of construct ion staging areas (Section 2 . 1 . 3 . 3 ) .  

COE-2 The Draf t  EIS describes wetlands using Cowardio ' s  definition 
(Sect ion 3 . 4 . 3) .  To avoid any confusion that might arise during our 
regulatory process , we would like to clarify that the Department of 
the Arrrry ' s  definition of "wetlands" under Section 404 of the Clean 
Water Act (at tached) is somewha t different. It basically applies to 
vegetated wetlands adjacent to most waterways, and in some cases, 
isolated wetlands. Many of the areas included as wetlands under 
Cowardin ' s  definition, such as mudflats or cobble/gravel beds, receive 
equal considerat ion within the permit evaluat ion process as "special 
aquatic sites". The applicants have been coordinating extensively with 
the New England Division, Regulatory Branch of the Corps of Engineers 
to determine exactly which activities will require a Department of the 
Army permit .  Th e  final determination of what needs a permit will be 
made after a final field inspection in July 1 98 3 .  

Response to  comments of the  U . S .  Department of the Army , New Engl and D i v i s i o n ,  
Corps of Engi neers 

July  6 ,  1983 

COE - 1  

New, more spec i f i c  data that have resu l ted from i dent i f i cation o f  a centerl i ne 
for the ri ght-of-way have been i ncorporated i nto the appropriate text , tab l e s ,  
f i gures , and appendices of the F i na l  E I S .  A t  present ,  spec i f i c  stag i ng areas 
have not been i dent i f i ed and wi l l  not be unt i l  shortl y  before construc t i on 
beg i n s .  M i t i gative requi rements of ODE ' s  perm i t  and of state and other federa l 
authori ties wi l l  ensure acceptabl e  s i ti ng and ma i ntenance of stag i ng areas .  
The new data do  not  a l ter the concl us i ons contai ned i n  the Ora.ft E I S .  

COE-2 

Comment noted ; no response necessary. 

n I 
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Specific comments include the following: 

COE-3 G a, The Draft EIS should state how close the newly chosen 
centerline will pass to Yel low and Victory Bogs (Section 3 . 3 . 1 ) .  

� b. In Section 3 . 4 . 3  and Appendix 8 the Draft EIS states 
COE-4 that the line will cross or pass in close proximity to 54 wetlands. 

Does this include entire wetlands or units of wetland cover type? 
For example , Yel low Bogs consist of several large wetlands encompassing 
numerous cover types (forested. scrub-shrub , and emergent ) .  

COE-5  ( c. Section 4 . 1 . 3 . 2  should be reworded to state that the �enterline and, therefore, 200 foot R . O . W .  bas recently been chosen. 

COE-6u d .  Increased fishing pressure may not have any effect on 
fisheries if most of the streams are put-and-take fisheries. The 
increased access for f ishermen would improve these streams as a 
recreational resource (Section 4 . 1 . 4 . 2 ) .  

COE-7 (� 
uf 

e. The Draft EIS recommends that local fisheries experts 
consulted before removing gravel from streams. (Section 4 . 3 . 4 . 2 ) .  
the applicant& plan t o  use these streams a s  gravel borrow areas? 
so , this should be addressed in Sect ion 4 . 1 . 4 . 2 .  

COE-8 u f. Section 4 . 1 . 2 . 7 . Host of the natural areas are privately 

owned timberlands and, therefore, may � be subject to other development 

in the future. Were there any indications from the timber companies 

or future land use plans? 

COE-9 G g. Section 4 . 1 . 4 . 1 ,  page 4 - 1 9 ,  Wild l ife. Any effects on 
carrying capacities of the surrounding areas should be ment ioned . 

COE-10 � h. Sect ion 4 , 1 . 4 . 1 ,  page 4-2 1 ,  �· The Draft EIS 
states that "where the right-of-way crosses through a knovn deeryard , 
travel lanes of coniferous trees will be provided , a ffording deer 
passage across the clearing." How will these plans fit in with the 
requirement for only a l imited number of tall trees that can be in 
the vicinity of a tranomission pole? Also any specific impacts of 
clearcutting and right-of-way management on the area ' s  moose popu lation 
should be identified. 

COE-3 

Appendi x  B ( Appendi x  A in F E I S )  maps have been rev i sed to show the l ocati on o f  
the center l i ne i n  re l a t i on t o  a l l perti nent wetl ands . 

COE-4 

The i ndi cated s tatement did not make a d i st i nct ion between "ent i re wetl ands or 
uni ts of  wet l and cover type , "  but s i mp l y  referred to any wet l and area i dent i f i ed 
and mapped by the App l i cant.  

COE-5 

As a resu_l t of the App l i cant ' s f i nal  determ i nation of a center l i ne ,  the text 
has been a l tered where appropri ate to more spec i f i cal ly address i mpacts of the 
def i ned route. 

The potent i a l  for i mpacts to groundwater suppl ies  i s  d i scussed i n  rev i sed 
Sect i ons 4 . 1 . 3 . 1  and 4 . 1 . 3 . 2 . Because deta i l ed data regardi ng subsurface 
hydrol ogy i n  re l at i on to the centerl i ne are unava i l ab l e ,  the staff  has based 
the i mpact eva l uation on reg i onal groundwater i nforma t i on and on l ocat i o n  o f  
wel l s  used for potabl e  water supp l i e s .  The staf f has determi ned that i mpacts 
to water suppl i es are unl i ke ly .  

COE-6 

The staff concurs w i th thi s  comment. 

COE-7 

The Appl i cant has i ndi cated no current p l ans for such borrow areas . The 
statement referred to cons u l tat ion  bel i eved necessary by the staff i f  such 
p l ans are consi dered at a l ater t i me when deta i l ed engi neeri ng studi es are 
compl ete. 

COE-8 

The s ta f f  agrees that future devel opment i n  natural areas on pri vate l and 
hol di ngs may not occur. The sta f f  knows of no pub l i ca l ly ava i l ab le  future 
l and-use p l ans that have been devel oped by the ti mber compan i es .  

COE-9 

A general i nd i ca t i on that l oss  and a l terat i o n  of hab i tat wi l l  affect carry i ng 
capaci ty has been added to the text of Secti on 4 . 1 . 4 . 1 .  

COE- 10 

As noted on p .  4-65 of  the DE I S ,  the stud i es of  W i l l ey ( 1982 ) and Hydro-Quebec 
( 1981) i nd i cate that such travel l anes are pract i ca l  too l s  for prov i d i ng 
passageway across r i ghts-of-way. The i ntegri ty and safety o f  the opera t i ng 
l i nes can be ensured by se lect ion  o f  appropri ate l ow-growi ng coni fers for the 
trave l l anes , t r i mm i ng of danger trees , and app ropr i ate p l acement o f  the 
travel l anes under s tretches of  conductor w i th h i gher c l earance .  

Because the l oss of  forested habi tat represents only  a mi nute fracti on ( < 0 . 03% ;  
see p .  4-19 of D E I S )  of the avai l ab l e  forest ,  i t  i s  unl i ke ly  that thi s l oss  
wi l l  have nega t i ve i mpacts to moose.  As w i th deer ,  mai ntenance of  early 
successi onal stages al ong the r i ght-o f-way may enhance the l ocal abundance of  
moose food spec i es (e . g . , see J . M . Peek. 1974 .  A rev i ew of moose food hab i t  
stud ies i n  North Ameri ca. Nat. Can. 101: 195-215) .  

(") 
I 

....... 
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COE - 1 1  G 1. Section 4 . 1 . 4 . 2 ,  page 4-24 , Aquatic.  The time of year 
which should be avoided to minimize impacts on the aquatic bio t a ,  e . g . , 
spawning times , should be mentioned. 

a 
j .  Sect ion 4 . 1 . ) . 2 . Groundwater . Now that the centerl ine 

COE - 12 has been chosen, the severity of any impacts on groundwa ter due to 
herbicide applicat ion can be included . 

Thank you for the opportunity to review and comment on your 
Dra f t  EIS. Should you have any quest ions , please contact Hs .  Susan 
Brovn of my s t a f f  at ( 6 1 7 )  647-8 1 3 8 ,  or Hs , Janet O ' Neill for regulatory 
ma t ters at ( 6 1 7 )  647-8498. 

Attachment 

COE - 1 1  

The staff  bel i eves that peri ods when construc t i o n  must be avoi ded near spec i f i c  
streams and wet l ands to mi n i m i ze impacts o n  aquat ic  b i ota shou l d  be determi ned 
by the App l i cant i n  consul ta t i on wi th appropri ate state resource agenc i es .  
The DOE Pres i dent i a l  Perm i t  wi l l  requ i re the App l i cant t o  comp ly wi th a l l  
state and federal l aws and regu l a t i ons , i nc l ud i ng state perm i ts for the proposed 
transm i s s i on fac i l i ty.  See a l so rev i sed Sect i on 4 . 3 . 3 . 

COE-12  

See Response COE-5 .  
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a.meDdacl arw aJ.o rwq...U.d (tee U O'a 
..... .... ... ). 

(I) Prtw•r frruw11tiHitM JU.... (1) 
PwiDJta andar Sectto. 10 of the R.lver 
aacl Harbor Act of 181110 arw rwqulnd fw 
power trenam.(aaioo U.... aoa•illc 
••Ylaable watan of 11M Ualtad Stat" 
-.ala11 tho.. linea arw put of a wa&at' 
power prot.ct aubJed to the replatory 
audtoriU.t of tha O.patt�Mnt Df .F.aartY 
andar the Federal Power Act of 1120. U 
a.a applicatioa. &a l"eeOIIvad for a permit 
for linat wkich arw pe.rt olauda a w•ter 
profecl. the •Pplicaot wtU ba m.trw:ted 
to permit the applic.atloo to tha 
Department of .£..oerv. U the baa arw 
DOt part of aach a watar pow.r projred. 
the appliat.ioo wW be procea11d lD 
accordaDct wtth tM proc:edure• Gf dieM 
nplatloD&. 

(ZJ The foDowiat mlniana dear&DCtt 
arw req\dlwd for aert.a.J elactric power 
tranam.i."loa. li.Det avaa�Dc ••Ylaable 
waten of the United Statet. Tbeae 
dearuw:et arw related 10 tha cMar�a 
ever tha oa..t,:abl� chaDMI provided b)' 
ada line Jb:ed bride••· ar the deara.a�• 
wh.lch would be req\dlwd by the U.S. 
Coa1t Cuard (or .,...., .ft.Kad bridcet, Ill 
the ridnJiy ol the propo .. d power lin• 
ava•J.ac. 1"M dearuw:a• arw baNd 0111 
the low J)Oi..at of tha knc uu:ler 
coaditioaa wtuch produce the pMietl 
,..,, taldna into con•ld.ratlon 
�mperaturc, load. wind. Nncth of apu. 
and t)'Pit of aupporta •• outlined in tha 
NatJooal FJectric.al Sal•IJ Code. 

--
...._ .,_ ...... ., '::::.::: 

_ .. ..  -

(I) Tho FM .. .,., bo II)IIIIIST� 
applkanl wbeJMftl' �et to � _ 
atlabUth er o�r a • to eneral polidet n( » Olt Par1 JZO 1"M F M will t e poeal and and du.re1 of Sl en: Part :US. tho•• 
adrite tha app l diatrlct enctnf�"l a  a polid••· pradicet. ud 
and other lnte 1ted partl�\ �I� tN 1 uret to be follown by the Cofll't •ftecta of the aa! on• t6e �� v neen in cennection wtth tha alnp6ce. Tbe tri aftllne•�--:! I w of appUc.ation1 far O.parbbent of :::r:�=. ';,';{., . �-1 . :-tch�� :i:!:C�d·:,��ri�:��•l lnto alnp6ce lO tha FAA. • waten of tha United Statal pun�o�ant to t:Gfttldantion to Itt �endationa Section 404 of the O.an Water Act {ll when evaluatirtc the renaral pubU� U.S.C. 11+4} P.ereinaftar refernd lo •• late,..•L Secticm 404). s.. ,. Cf'R :uo.ztr). {l) U tha taapJaM b111 would Mr'W (Artala dJICharp1 of dredced ot' ftU air c.urian liceued br the Owil .natarial into waten of tha United Statea AeroMatkl Board. the appUc.ant mutt are a lao re,Watad under other receive an alrpori operatin.g certificate aulharttie• of the 0ep6rtmant of the from the FAA.. n..t certificate refiacta • Army. Tha11 include damt and dilr.a, ln detel"'llinatioa and conditloaa rei• tina to Da..t,:abla waten of the United State• tha l.nataUation. operation. and punuant lO Section i of �. Jllver and malnteftlftCC. o! •dequ•l• air na..t,:•tloa. Harbor Act of 1188 (lJ U.S.C. 401: tee Sl (adlitiea a.Dd allletr equipm•nt. Cf'R Part l%1} end "rtaln •truclutH or Ac:cordiail)'. the di1trlct en,tnHt' aaay. work Ia or aJrectine narilable waten of Ia evalu•tin.l tha senera.l public lntereat. the United St•tet punuant to Sectioa 10 conalder •uc.Jt, aaatlan to have been of tha JUver end Harbor Act of 1180 (33 prtmar11)' evaluated b)' the. FAA.. 

U.S.C. tOO; tee Jl CfR Par1 JZ.2). A (4) For rerulatloa• pertaiD..In& to O.putment of the ArroJ permJt wtU •lao Hapla.ae landintl at Co.,a of F.n,poeen be required UDder theae addJtiooal proft!Cta, � I  3Z7.4 of thlt part. •uthuritiaa lf the)' .,.. applic.bla to (k) Fo"'rp trod� &on••· 1"M ForetaD acthitia1 involvinc diadlovp• of Trade Zoae1 Act (ta StaL IIU&-1003, 1t dreda:ed or fi.ll material into waten of U.S.C. 11• to Btu. ea �ended) the Ulllted Statu. Applicant• far nthotiz.ea tha aatab�atuneat of forelp· Department of tht Army �rmilt \lftder trade z:onea Ill or adJacent to Ulllted thl• part ahould refer to the other dtad Stalet porta of entry UDder �1'1111 of a authoriUe• end tmplementiftc JTIDI end rqulatioaa preacribad b)' tha naulationa fot' th.-H additional permit Fore�· Trade Zone� Board. Per11Dent Wlwmenta lO determine whetheT the)' te,Watlou .,.. publlahed at ntle 15 of !: .,.. . licable to their propoaed the Coda of Federal Repletion•. Part ct:lviti pp 
too. Tha SecretAry of the Ana)' la • ea. 
•ember of the Board. and c:oattnactloo 1 UJ.J � of a mna I• Y.bder the aupenialon of tha 

For the purpoH of thia re,WatJoa. the di•bict engineer. Lawa sovemtna: the foUowinl term.� .,.. derlfted: 
"' -- • nmaln appb�ble t o  forel.l"·trade State• .. mei!LI: • ,,. : moea, lncludina: the renera.l 

(1) All Wilen which ll.l'e eutn"ntl)' 

aa..t,:able w�tera o( the �a.lted Statea r (a) The term .. watan of the United 

:: ,. nqlolirtment. of�·� re.,WatioDII. 
uHd. or were uaed in the put. or may 110 : E••luation

,
�)' • ditb"ict e.D.fl.neer of.� 

be auaceptible to uu in interatate or aoo ., pr::mU app.1c.atio� m•)' I've recopu 00 
forei comm.erc.e. iacludi"' aU waten = • "'  • to the c:onalder•.tion b)' the Board or the 
whict'.,.. aubject to the ebb and now of 

{l) Oe<aren"' (or COIDJDunJcation 
li.DCI, atream 1•gi.na cable1, ferry c.ablat, 
and other aerial croaainla arw uauaU)' 
ftquired to be • mln.lmu.m or ten feet 
above clearencea reqlolirtd (or brida:et. 
Creater clearance• wW be rYqulred lf 
the public lntareat ao indkate1. 

Ul Seaplo.n•·o�rotion•. (1) Struch&NI 
Ill navia:abla waten of the UnJted Statet 
�atocia ted wtth nap1ane operaUona 
require O.partment of the Arro)' perm.JU. 
but doaa cootdlnatlon with the Federal 
Aviation Ad.minJatralion (FM), 
Department of Tranaportatioa. I. 
...-qW...d oo auch appUcatiooa. 

r::t:!�
c
r:::c ��r:!.�:::,� on 

the tidr, . &oc.ation of wharv•• and faciliUea. end {Z) AU lntentate waten includi"' 
other facton pertinent to con•truction. intentata wetland•: 

. opeRtioa. end maiDtenance of the &one. {l) AU other waten �uch a1 lftb'aatate 
PART lU-f'ERMITS FOR 
DISCHARGES Of DR[OG[D OA FlU 
MATERIAL INTO WATERS Of THE 
UNITED STATES 

.... 
W.1 c-.r..l. UJ.J: O..tiDJu-. 
UJ.J Di•��.r�•• twql&lrina: pei"'IILLLI. 
UJ.4 Di.d!�.r�e• ROt rw:qllirinc pei"'IILLta. 
IZl.J rn.ram tnrttfet lo 51•1•• 
m.t Sptci•l polldet aad proc:8dw.•. 

A� U U.S.ClM4 

lakea, riven, 1treama (11\cludt.., 
intermittent atreamt). mudnat1. 
nndnal1, wetlandt, tlouah•. prairie 
potholn. wet meadowa, playa lakea, or 
natural pond•. the u1e, degrad.t.ion or 
de•truction of wb.ich could allect 

,,.w.........aocr _..-c� t.,. tt.. CWA ���-Yia•W. 
,..,,....,.� ...tiJdo II dorl\rled IR S.dloe IO.Z.(11 .t V.. Act •• ..._.._ .t' tt.. U.UIM 'leiM lftd.clitrtt IN ....,.., ..... .... � r- � ol duttr . ..... "' ... .u -""-·- wtUo .u- c-,. ., ,..,_,.. ,..w •• ..,. ,.......-. ..... .... ......... . ... u..tiiHI loY-� .. -- w-..,t.oorl tbi• ....-.Jettoa. 
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latin tete or fonlp C08UIICrc:. lndalttift.l 
any tuch wale"; 

(I) WJ.Ich are at' mnlld b. UHd br 
lntentak or forelan trenla for 
reaeallonal or other purpotoea; or 

(li) Ff'OfD whlct. ftah or ahallnah .,. 01' 
co11Jd be t ... en and aold bl lnt.ntele or 
lorelp commc� ., 

(iii) Which arY ••ed or �;"DUid be Med 
for lnduatrtal purpoen br lnd•alriea ht 
intel'91ate conwnerce: 

{4) All Unpoundmenta of ,.,.,.,_ 
olhcrwlte der•ned •• w.!ltan Gf-the 
United State• Wider th,ia der•nltiGft. (5J TributarMa of waten identified in 
p.r•II'•Ph• (e)(1H4) of thM aecUon: 

(8) The ten1kJrial Ma: 
(7) Wetland• adja�at lo wat.n 

(othn than waler'l U.al are them.aelna 
wetlaada) ldenUfied ln ,.,.•P'•J*• (•) 
(tHIS) of U.ia ted� Wute tr .. t.nat 
IJ'IIema. klcludlftl treatment ponda or 
la,oona Mliane-d to mnt the 
l"e'qu.irl!rnantt Gf CWA (other lhaa 
coollft.l pond• •• d.n.-d la tO O"a 
U.Ut(m) whJda al.o ... t the aiteria of 
thta derlft.itioa) .,.. DOl waten or the: 
United Statu. 

(b) The term "'tu�vfe:abla waten of the 
United Stain" •• una lbou waleN of 
the Uniled Statal that an aubject 10 lhe 
ebb and now or the tide •ho..-wvd to 
the mean blah wall!r m.atk andlar arw 
pretently u•ed, or bave beea ..,ed ia the 
pett. or may be au.tceptJble to u1e to 
tnnaport intentate or Corei,cn 
commerce. (SI!e ll en: Part lZI for a 
lnOf"'f complete deftnllion of th.ia term. 

are�J,'�:,•:: in� or �::::.:�b)' 
awface or eround water at • frequency 
end duntion aufncient lo aupport. end 
that undl!r nonnal cin::u.malance• do 
tupport. • prevalence of vqetalion 
typH:&U)' adapted for life In uhlrated 
aoil condJtiona. Wetland• ,.nerally 
lnchwle lwampt, manhe1. bas• end 
tlmilar aru 

e term "adjaunf' meana 
bordenn,. contifuoua, or neiJ.hbortns. 
Wetland• aeparated &om other waten 
of the United State• br man-mad. cUke 
or barriera, natural river berma. bead! 
dunet a ad the like are .. adj•c.nt 
wetlan-"- .. 

,e) -The tenn '1.1.e'· me ana a atand.in; 
body or open water that OCC:\11"'1 in .. . 
natural deprettlon fed by one or more 
llrt'IJI'II &om wb.ich a atream may Dow, 
that occur• due to the widenln.g or 
natural blockage or cutoa of• rinr or 
tlleam.. or that occun la aD. iaolated 
natural depruaion that .. not a part or a 
awface ri�er or tlrt'am... The term a.lao · 
include• • •tanding body of o�D. water 
cr .. ted by arti{jciaUy block.i..fta or 
rulrictina the now of a river, 1tream, or 
tidal area. A• uted lJI thJa repletion, the 
term doet not include artificial laket or 

ponda created by nc.wa .... •ndlor 
dlkinl: dry land to coU..ct and Ntain 
water for auch pwpoeea 11 atodr. ' 
watef'lna, lnt1•Uon. aatllbt.t: batl.nt. 

��·�a:.= .. �� blah ..... , 
Mark" rnu.na th•t the line OD the tbore 
eatabli•h•d by the nuctuationa Gf water 
and indicated by phJtlcal 
ch•r•cteriaHct tudl •• a dear. natuul 
line lcn.pre11ed oa the bank: ahelrina. 
chanpa ln the character of aoil; 
deatnw::tkm of ternttrlal vepl•tion: l.he 
preaaftOI' of l6"ar and debria: or other 
approprieta Meant that conaldar the 
ch•r•ctn'tict or the lunot.�odinl erea• 

(I) n.a term ""biah tide line" M the line 
... d In Sec. 404 determlutloa• and 
... ant a l6nc or .n..t left •po• tide Data. 
be•chea. or alone thon objecta that 
lndic.tea the lnterNC":don of the land 
with the water'• aurfa� at the 
.. drnUII'I heiaht re1ched bJ • rhine 
tide. n.. ID•rk ••r be determined by • 
Una of oU or taun aloq ahore objecta. • 
more or leH contlnuou• depo•it of rane 
1heU or dabri• on the forethon or berm. 
other ph)'lkal ••rklnt• or 
dlaracteriatk:a. ve1etatioa llaea, tidal 
rarea, or other aultable !Mana th•l 
deline•t• the pner.l bl!iabt reached by 
a ri1inl: tide. The lei"'D lncludea •Prine lltp tidea and other h.iah tldea th•t occur 
with periodk #Nquency. but doca aot 
indude atorm •urre• l.n whk:la then h a 
d•partutt lrotn the nof't,ol.al or pNd.icted 
Nach of the tide d" to the pUiftc up of 
water aaain•t • coaat by •tronc wtnda 
auc.Jt, •• thoae aa:ompuyiftc a hlll'ricane 
or other lntenH atorm. 

.(b) The term ""he•dwaten• .. an• the 
point on a noa·tldal •tream abo•• which 
the a'f'ert .. ann•al flow " .... thaD fin 
r:ubic fH1 per ae-eoncl. 1 1M  Dinrict 
•ocinear D'IIJ ••tlmate thla polDt lrom 
nailabla data by ••inl tha meaa annual 
ll.l'ea precipitatio.a. aru dralnap ba1in 
mapa. a.Dd the aver-ae n&.��ofl coeffident. 
or bJ tl..n:d.lat �neaoa. 

(i) The term .. dreda:ed ma�rt.a.J" ••ana 
raaterla.l that it exc.••ted or dredced 
from waten of the Ulllted Statea. 

UJ The term .. diachlllJe or dre.dpd 
material" meant UJ)' addition of 
dredged material into the waten of the 
United Stete1. 11M &erm Lncludu, 
withoul limitetiotL. the additioo of 
dredged lntterial lo a 1pec:lliad 
diachiJ"IC tile located ia wa&en of the 
United Statet end the runoff or overfiow 
from a contalaad land ar water diapoul 
area. Diacharv•• of poUutenta iato 
waten of the United State• reaultinc 
from the on&bore 1ubaequent proceninl 

•r.,a.._ ,.., .,.. ..,. .willf '-1: ,..._.. ., 
.. ,....,, ... ll'ld ..,_!- .. , .... ba.. .. .. 
a...d ... , .. ,.,ilot •• ••• ,.,..t .. ... ..... ...... . 
11- .t fl•• nbk ,.., pH -.d  611 ...-J-1 • •�IO I"'rwnt .t .._ ta.. 

of dreda•d ••lerlal that ia u.tracted for 
any commard•l ... (other than 611J arw 
110t included wU.hia �hi, tenD aad ate 
aubl-d to S.ctioa tOZ of lb. O.u 
Wat.., Act nea tAou.ah the ea.&HCIIGn 
aad depoalt or·� lftalerial may 
rwquln a permit rrora the Cofll't a( 
Enrln .. ra. n.e 111"111 lloat ftot includeo 
plowi� a.JtiveUn,a. '"dine •r�d 
harveaUnt for th• production of food. 
fiber. •nd far.•t product.. 

(k) Th• tenn .. fiJI ••t•rial" rM•n• any 
material u•ed for tht primary pu�l! al 
replacinl •a aquatic •n• wtth dty land 
or or c�� • ..,,nc the bctttom elevation or 
aa waterbodJ. The term doe• ftOI 
tnclade uy pollutant d�tcha,.d into 
the water primarily to dilpoM of w••t�. 
•• that activit)' Ia rep.i•ted undf'l' 
S.d.loa tOZ of the Oean Water Act 

(1) n.e lei"'D '"diKh•l"'• of mt 
�atnial" 1neana the additiOD of fill 
material Into Wakn or � United 
St•taa. 1M term renerau,. tncludet. 
without llmJtation, the followiftl 
actiritiea: Placement of fill that It 
aecenary to the conalnictian o( an)' 
ttrvch&N ln • water of the United Statea; 
the bulldinc of anr alnictutt or 
Impoundment rwquirinc rock. aand. dirt. 
or other material lor Ita con•trvctlon; 
aite...dl!vclopment fill• for recre•tional. 
laduatrlaL commercltl reslde,tlal. •nd 
other ulet: c•uaewa,., or road fill•: 
dam• and dike a: artificial itlanda: 
prvpert)' protection and/or reclamation 
device• 1udl •• riprap. JfOina. a .. wallt 
breakwaten. rentmentt: beac.Jt, 
nouri1hment; leveea: fill far 1truc1uru 
auc:h •• tewa,e trea\ment fadlitiu, 
intake end outfall pipet astociated wtth 
power plenta and 1ubaqueou• uhlity 
llJiea: and artificial reer •. Tbe termt doca 
not lDc:lude plowiftl, tulttntinl. nediftc 
and harve1tina for th• production of 
food. ftber, and foretl product•. 

(m) n.e term "iDdividual permit'' 
meana • Department of the Army 
authoriz.etJon that La iuued foUowina a 
call·by .. c.ue eveluation or. apecific 
project involvin& the propoaed 
diachai'Je(t) in accordanu with the 
procedure• of thit rerulatian aad ll Olt 
Part 325 and • detennina tion thai the 
propoaed di•ch•11• ia in the public 
Interet! pl.ltluant toll Olt Part 320. 

(n) The term "general perm.Jt'' meant a 
Department or the Army euthortul.ion 
that i• i11ued on a netionwide 
("nationwide permit.") or .:ea:ioaal 

• ("rq:ional permlta") buia for a �tqory 
or catea:oriea of activitiu whea: 

(1) thon actJvitJn ll.l'e 1ubatantially 
•im.il•r in nature aod cau1e oniJ 
minlmal lndividual and CWI:Iulative 
environmental impact•: or 

{Z) the aeneral permit would IYtult in 
noidina unneceatt.ry duplication of 

n I 
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Comment Letter VSHPO 

fll Sl'ATE OF Vt:ltMONT 

AGI'NCY <JI' DI' V/iUJI>MiiNTAN() COMMUNITY A I'I'A /RS 

MONTPEliER. VERMONT 05602 

OFFICE OF THE SECRETARY (802) 828-JZI I �- &all.fiq.f(� :"\ 

� .. � I)OC1<£T1!I' � 
MI LTON A. EATON, SECRETARY 

July 6, 198J 

Mr . Garet A. Bornstein 
Department of Energy, Office 

of Fue l s  Programs 

l .!Ul l l  1983 ) 
� fC?.;"'� -.;:. �  

Economic Regu l a t ory Administration 
1000 I ndependence Avenue . s . w .  
Washington, D . C .  20585 

Re : Vermont - VELCO 450KV Transmission Line 

Dear P.tr .  Bornstein: 

DEPARn.tENTSOf; 

Econo"uc Dnclopmeftl 121-3221 

Houu .. Ill CommUftlly Afr&in 128 ) 2 1 7  

DIV ISIONS OF 
A.drounituUIOn 821-)2)1 

H,J,onc Prewr.,.lion 828-)226 

Vamo•Ol Tn-1 Di-ion 121-)216 

Vn.,.ont L1ft Macaun( 1121-)241 

VSHP0- 1 �Th i s  Division has been consulted throughout the initial planning 
process of the above -referenced projec t . Detailed p lans for the 
proposed proj e c t ' s  center line are now being reviewed according 
t o  the standards set forth i n  36 C . F . R .  800, regulati ons esta­
b l i shed by the Advisory Counc i l  on Historic Preservation to imple­
ment Section 106 of the National Uistoric Preservation Ac t .  Addi ­
tional correspondence wi 11 fo l l ow when the review has been comple­
ted . 

Sincere l y .  

Df5
� 

E r i c  Gi lbcrtson 
Director/Deputy State Uistoric 
Preservation Officer 

EG/cjd 

cc �1r .  Hans K l under 

Response to comments of the State of Vermont , Deputy State Hi s toric  Preserva t i on 
Off icer 

July 6, 1983 

VSHP0- 1 

No response necessary ( see Comment/Response VSHP0-2 ) .  
('""') 
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STATt: Ot' vt:R�IONT 

.�G/ . .'1/C\" I 1/- /)/, I T /.1 1/',\/L\:/" 4,\:/) COA/MI ",\;f/"Y .'1 1-I'.�/RS 

MONTPEI.If. R .  Vf.RMONT 0�602 

OFFICE OF "!"HE SECRETAR V (802) 828 321 1 

MILT()N A. EATON. SECRETARY 

O�tobcr .2 1 ,  1983 

f.lr . Garrett Bernstein 
Economh: Regu l a tory Admi n i s t ration 
D i \' i sion of Petroleum and E l ect r i c i ty 
Room G-0 1 7  
1000 Independence Avenue , S .�· . 
�J. s h  i ngton , D . C .  20585 

Re : VELCO 4 50kv Transm i s s ion Line Proj e c t , Ve rmont 

Dear Mr . Bernstc i n :  

TWX  7 1 0-22HIOO 

UEI'AM.TMENTSOf-
• Economll Dndop••unt l21 J2ZI 

Ho•mna • Communn,. Aff11u 121 J217 

DIVISIONS OF 
AdnuniAirillhon 121 J2)1 

H�Ofl( f'rtWf'f.&IIOft 121 3226 

Vcunonl Tnwl Oi..U.10n 128·)2)6 

Vetft\Ofll lift ..... IIUM 128-)241 

VSHPO- 2 1 Th i s  l e t ter summa r i : e s  the D i v i s i on ' s  find ings on the above -referenced 
project . A more det a i led l e t t e r  of our conc lus ions and recommendations 
t o  Mr . llans K l under i s  enc l o sed for your reference .  

The D i v i s i on recommends that studies to iden t i fy and , i f  necessary , to 
e\·aluate any archeolog i c a l  prope r t i e s  t ha t  might exist be undertaken in 
the Y e l l ow Bogs area of the pro j e c t  i n  order for the Departmt>nt of 
Energy t o  be i n  compl i ance with 36 C . F . R . 800 , regu l a t i ons e s t ab l i shed 
by the Advi sory Counc i l  on Historic Preserva t i on to i mp l ement Sec t i on 
106 of the r.:at i on a l  Hi storic Preservat ion Act . Th i s  work w i l l  have to 
be carried out before any right-of -.,·ay c l earance and related work occurs 
in the above area . 

�o pro j e c t  dela�.rs are ant i ci pated even i f  archeological prope r t i e s  are 
ident i f ied . f.li tigat ion of impac t s  to an archeological s i te c a n  be 
accomp l i shed by s i te avoidance or d a t a  recovery . Because of th i s ,  we 
recommend that the Envi ronment a l  Impact Statement be f i na l i z.ed with the 
understanding t h a t  archeological s t ud i e s  of portions of the project ' s  
Ye l l ow Bogs area w i l l  b e  undertaken prior t o  project commencement in 
that area and t hat adverse impacts to archeological s i te s ,  if any, wi l l  
b e  m i t igated e i ther through s i t e  avoidance o r  data recovery . 

Sincere l y ,  

0� 9di�ESERVATJON 
Eric G i l be r t son 
D i r e c t or/Deputy S t a t e  t listoric 
Preservat i on Officer 

cc �tr . Hans Klunder 

VSHP0-2 

The staff agrees with the recommendati ons of  the Vermont State Hi stor i c  
Preservat ion Offi cer ( SHPO ) .  The Appl i cant wi l l  b e  requi red t o  comply  wi th 
al l recommendations of the Vermont SHPO ; a l l  f i e l d  s urveys and any subsequent 
mi ti gati on must be coordi nated w i th the SHPO . 

n I 
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STATE O�' VERMONT 

AGiiNCY OF DI:VcLOI'MiiNT AN/J COMMt iN/Tl' M'I'AIRS 

MONTPELIER. VERMONT OS602 

OFFICE OF THE SECR£TAR V (802) 828-3 2 1 1  

Mi lTON A .  EATON, SECRETARY 

October 2 1 , 1983 

lolr , Hans K l under 
1) . 0 .  Box lOS 
ltanove r .  New Hampshire 03755 

Rc : VEI.CO 4SOkv Transm i s s i on Line 

Ucar �tr , K lunde r :  

TWX 710-22!>·8100 

Ll[f'AkTMfKI"::. V .. . 
J.<onoonl( u ...... loponcnl l21 }221 
Ho�M"C . Coon"'llnllr Aff••• •21·)217 

DIVISIONS OF 
Admnuttnciofl 811-32)1 
H"touc Prc��:rw,UIOA I:Z:I-lll6 
va ... o.u Trud DI'IWOI\ 111-)1)6 

Vt-rlliloal L1fc M�Ntnc 121-JlCI 

Thank you for youT letter of Oc tober 1 1 ,  1983, and the accon�pany 1 ng 
engineering evaluation of potent i a l  i mpa c t s  on archco log i c a l l y  sens i ­
t ive areas previously iden t i f i ctl b y  t h i s  office . Subsequent t o  review 
o f  the infomation above, a field i n�pcction of the archeologi ca l ly 
sensitive areas wa.s conducted by t h i s  office on October 1 7 ,  1983 .  
The Div i s ion has .concluded that a det a i l ed archeo logical evalu;.,t�.ln o f  
port i o n s  of "Area A , "  Ycl l o..- B o g s  arc.1 ( s e c  previous corrcs?ondcac e ; , 
w i J  1 be necessary in order for the Ucpartment of Energy to !>c ;.;1 ..:om­
p l i ance with 36 C . F . R .  800, regulations estah l i shed by the Advi sory 
Counc i l  on H i s t o r i c  Preservation to implement Sect i on 106 o f  the 
National Hi storic Preservation Act , The D i v i s i on has a l so concluded 
that potent i a l  project i11pacts to other areas idcntifieJ as archeolo­
g i ca l l y  !>en s i t i ve are un l i kely and no further archeological evaluation 
stud i e s  are necessary in those area s .  

The D i v i � i on understand� tha t much of t h e  project impacts i n  Area A ,  
for example , c l e a rance of the T i ght -of w..-ay , w i l l  occur during winter 
months when the g round wi l l  presumably be fro:en and{or snow covered , 
thus , minim i z i ng ground di sturb:mce during thi s period of the yea r .  
The D i v i s i on a l so understand� that C'Xtcnsivc l og�:ing has. h i stori..;a.l l y  
occurred in t h i s  area and l i kdy resu l t ed in unJctemincd i mpact s  
across parts o f  the area . llo\o:ev e r ,  the myriad o f  proposed proj ect con. 
struc t i on stages over cxtentletl interv a l s  o f  t ime by di fferent parties 
leads us t o  be l ieve that impac t s  t o  potent i a l l y  e x i s t ing , und i s turbed 
archeol og ical propert ies within the �·e l l  ow Bogs project area (Area A) 
•ay, nonethe less , occur . Furthe r ,  superfic i a l  revie..- of proposed yard 
loca t i on s ,  s t a g ing area s ,  e tc . ,  in t h i s  area of high arche o l o g i c a �  sen­
s i t i v i t y  is fut i l e  s i nce archeological !" i te s  at t h i s  stage o f  rcvi c"'' 
cannot be detected by simple surface i n spect i on of the .ground . 

J.lr . Hans K 1 under 
Page 2 
October 21 , 1983 

The D i v i s i on ,  thus, reca�aends that studies to iden t i fy aad, if neces­
sary ,  to evaluate any archeological properties that might exist be 
undertaken in the Ye l low Boe.s area of the proj ect ,  spec i f i ca l l y ,  north 
to south ,  fro• right -of-..-ay points 730 + 00 to 830 + 00 and 915 + 00 
to 93� + 00, and to encompass a l l  lands west of the right -of-way up to 
the Black Branch or aain ste• of the Nulhega.n R i ve r ,  according l y ,  This 
..-ork ..- i l l  have to be carried out before any right -of-vay c learance and 
rel ated ""'rk occurs in the above area s .  

No project delays are antici pated even i f  archeological properties arc 
iden t i f ied , J.ti t i ga t i on of i11pacts to an archeological site can b�J 
accomp l i shed by site avoidance or data recovery . The Di v i  sian recom­
•cnds that a qual i fied archeologist be eapl oyed to determine i f  any 
signi ficant archeological resources exist i n  Area A, A l i st o f  archeo­
l og i ca l  c•nsultants i s  enclosed. The Divi s i on ..-i l l  need to review your 
consultant ' s  detailed scope of work; please have your consultant con. 
tact the D i v i s ion . 

P l e a se c a l l us if you have any quest i o n s .  

Si ncere l y ,  

orv?:�RM:;;;_oN 
Eric Gi lbert son 
Di rector/Deputy State Hi storic 
Preservat ion Officer 

EG/cjd 

Enclosure 

cc lolr . Garrett .Sernstein / 

n 
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Comment Lette r VAEC 

� State of Vermont 

• AGENCY OF ENVIRONMENTAl. CONSERVATION 

�,......t af FMh ...ct G-
o.p,.t_. at "-"'· P.,lr.., • ...ct AecreiMioto 
�-t ofW.e•r A� 
(ft ... -t ... ao-.:1 
Dt¥otiofl of t:.,..;_, .. t:,.;,_ri"S 

Oi-•Oft of Envir_t .. Protteliofl 

Natur .. AftOUrcn ton .. ..., .. ..,. Cou..:tl 

Hr. Caret Bornstein 
Petroleu11 and Electricity Division 
Office o f  Fuels Programs 
Economic Regulatory Administrat ion 
U. S. Department o f  Energy 
1000 Independence Avenu e ,  S . W .  
Wash ington. D . C .  2058S 

July 7, 1983 

Montpelier, Vermont 05602 
OFFICE OF TilE SECRETARY 

RE: Draft Envi ronmental Impact Sta teatent New England/Hydro-Quebe� 
;t45G-Kv Direct Current Transmission Line I n terconnection 

Dear Hr. Borns t e in :  

The Agency o f  Environmental Conservation has reviewed the Draft E I S  for 
the New England/Hydro-Quebec Direct Current Transmiasion Line Inter­
connect ion with Quebec . 

VAEC- I J Rather than comment on the proposed EIS in d e t a i l ,  I am enclosing a 
copy of the Venaont Public Service Board Order entered in this •at t e r  
with regard to t h e  p o r t i o n  o f  t h e  line which will c r o s s  Vennont . The 
findings and conditions in this Cer t i f icate of Public Good are satis­
factory to the Agency of Envi ronmen t a l  Conservation. I n  part icular , 
1 c a l l  your atten tion t o  the section o f  findings dealing vith water 
purity, aesthe t i c s .  historic sites and the natural environme n t .  This 
section begins on page 4 7  of the Ord e r .  

' 

1 also c a l l  your attent ion to the condit ions o f  the Certificate o f  
Public Good which a r e  o n  pages 2 ,  3 and 4 o f  the General Ord e r .  Tl'-ese 
conditionn require Velco to consult with the Agency o f  Environmental 
Conse rvat ion with regard to placement o f  the right o f  vay in the cor­
ridor; to consult wi t h  the Agency of Environmental Conservat ion with 
regard to development o f  final construct ion plans; and requires consul­
tation with the Agency o f  Envi ronmen tal Conserv "a t ion with regard to s i t e  
spec i f ic vegetat ive management plans. O t h e r  condit ions r e q u i r e  comp l i ­

a n c e  w i t h  erosion control guidelines and allow Agency personnel access 
to the right o f  way at all time s .  

Response to comments of the State of Vermont , Agency of Envi ronmental 
Conservation 

July 7 ,  1983 

VAEC-1 

The comments are acknowledged. The Pre s i dent i a l  Perm i t  wi l l  requi re the 
Appl i cant to comp ly wi th a l l  other s tate and federal permi ts , regul a t i ons , and 
l aws that are appl i cab l e  to the proposed devel opment. 

n 
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Hr . Garet Bornstein 

July 7 • 1983 
Page 2 

VAEC-1  uhe f inal ElS would be sat isfactory to us if condit ions are inc luded 

which incorporate the cond i t ions imposed on this project by the Vermont 

Public Service Board . 

SBS/tc 
Enclosure 

cc : All Parties 

Yours very truly. 

Steps� � � 
Director- of Planning 

Commen t  Letter VOPS 

• . -

July B, 1 9B3 

Hr. Garet Bornstein 

ST A T E  O F  V E R M O N T  

O IE P A R T M IE N T  O f"  PUBLIC SERVICE 

I ZO ST A T E  STREET 

STATE Of"F'IC£ BUILDING 

MONTPELI.ER OS.OJ: 

T C L .  ••z • z • - z • u  

Petrol eum & El ectri c i ty D i v i s i on 
Off ice of Fuel s Program 
Economic Regul a tory Adm i n i stra t i on 
U. S .  Depa rtment of Ene rgy 
1 00 I ndependence Avenue, S . W .  
Wash i ngton , D . C .  205B5 

RE: Draft Env i ronmental Impact Sta tement ( D E I S )  
New Eng l a nd/Hydro Quebec ± 4 5 0  kVCD I n terconnec t i on 

Dea r Hr.  Born s te i n :  

W e  have rev i ewed the D E I S  o n  the NEPOOL/Hydro Quebec Inter­
connec t i on and see no s i g n i f i ca n t  changes to be necessary ,  w i th 
the excep t i on of accurate ma pping of the center l i ne . VELCO wi l l  
be updati ng the i r  f i n a l  approved center l i ne l oca t i on and forwa rd i ng 
to you for i nc l u s i on .  

W e  a re confident that through o u r  i ndependent rev i ew by the 
State parti es to V . S . A . , T i tl e  30, Sec t i on 24B , we have ensured 
tha t the HVDC l i ne w i l l  have no undue adverse affect on Vermon t ' s  
natura l  envi ronment ,  pub l i c  hea l th and safety ,  h i storic s i tes and 
scen i c  v i sta s .  We are a l so conf i den t tha t  VELCO wi l l  be in 
compl i a nce with the cond i t i o n s  outl i ned i n  the Vermont Publ i c  
Serv ice Board order enc l osed , a n d  that there w i l l  be l i ttl e ,  i f  
any , confl i c t  w i th recommenda t i on s  iden t i f i ed i n  your D E I S .  

Page 2 • • .  
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Page 2 
Mr. Garet Bornstein 
July B ,  1 983 

VDPS - 1  � Therefore , I respectful l y reques t tha t the Presiden t i a l  Perm i t  
Incl ude the Publ i c  Serv ice Board order, Docket 4622, and a l so requ i re 
VELCO to comply wi th the cond i t i ons outl ined in that order. 

Very truly yours , 

J7ft '-'l-_(),;'t'/,rz , 
Mary L .  McNel l y  �/ 
S i t i ng Coord ina tor 

MLM/ sjl 

cc : G .  Tarrant 
S .  Sea s e ,  Agency of Envi ronmen tal Conserva t i on 
B. Rice,  Office of the Attorney Genera l 
T. J .  Boyl e 
C. Bea rd, VELCO 
J. Ma rsha l l ,  Down s ,  Rachl i n  & Ma rtin 

Response t o  comments of t h e  State of Vermont , Department of Pub l i c Serv i ce 

J u l y  8, 1983 

VDPS- 1 

The comments are acknow l edged. The Pres i dent i a l  Perm i t  wi l l  requi re the 
App l i cant to comp l y  w i th a l l  other state and federal permi ts , reg u l a t i ons , and 
l aws that are app l i ca b l e  to the proposed devel opment. 

('""') 
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Comment Letter EPA 

, •• o •••• ,, 

.- n "l  
\� � .... , ;,., .. �..�� 

J u l y  1 1 ,  1 9 8 3  

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGIO!ft I 

De a r  M r .  Borns te i n :  

I n  accordance w i t h  our r e s pon s i b i l i t ies unde r the Nat i o n a l  Env i ron­
m e n t a l  Pol icy Act a nd Sect ion 309 of the Clean A i r  Ac t ,  we have 
revi ewed the Dra f t  Env i ronme n t a l  ,Im pact S t a tement for the proposed 
New Eng l a nd/Hyd ro-Quebec i n t e r n a t ional e l e c t r i c  t ransm i s s i on l i ne 
connec t i ng She rbrook e ,  Quebec and Come r ford , New Hamps h i re .  

Th i s EIS a d d resses the env i ronme n t a l  i m pac t s  o f  a proposed DOE 
act ion to i s sue a Pre s i d e n t i a l  Perm i t  unde r Execu t i ve Ord e r  1 0 4 8 5  
to the Vermont E l e c t r i c  Power Com pa n y  ( VELCO) f o r  the con s t ru c t ion , 
connec t ion , o pe ra t ion , a n d  ma i nte nance of the u . s .  port i o n  of t h e  
t ra nsmiss ion l i n e .  T h e  VELCO a ppl i c a t ion proposes a 4 5 0 k V  d i rect 
c u rrent c i rcu i t  ent e r i ng the u . s .  near No rton , Vermon t ,  a n d  cross i ng 
i n t o  New Ham ps h i re near Come r ford S t a t i o n .  The t o t a l  l e n g t h  o f  
t h e  u . s .  port ion o f  t h e  l i ne i s  6 0  m i l e s  ( 5 4 m i l e s  i n  Vermont a n d  
6 m i l es i n  N e w  Hampsh i re ) ,  w i t h  a n  i n i t i a l  c a pa c i t y  o f  6 9 0  meg a w a t t s  
( HW )  a n d  a n  u l t imate c a pa c i ty o f  2 0 0 0HW. 

B ased on ou r rev i ew o f  the Dra f t  E I S ,  we be l ieve that f rom the 
s t a nd po i n t  o f  EPA ' s  areas o f  j u r i sd i c t ion and ex pe r t i se , t h e  
proposed rou te o f  t he transm i ss i on l i ne i s  env i ronmen t a l l y  pre f e r­
rable to the other a l ignme n t s  u n d e r  con s ide ra t i on . In add i t ion , 
a l t hough the EIS adequ a t e l y  �esc r i bes many of the e n v i ronme n t a l  
ef fe c t s  o f  t h e  proj ect , w e  be l i eve , a s  d i scussed be l ow ,  add i t io n a l  
i n forma t i on i n  some a reas i s  necessary . 

EPA- 1 f Wa t e r  Qua l i ty a n d  We t l a nd s  Impacts 

We a re pleased that the pre f e r red a l ignme n t  was s e l ected in pa r t  
to avo i d  a s  much a s  pos s i b le encroachment o n  water cou rses and 
w e t l a nds . Accord i n g  to the E I S , the power l i ne w i l l  have to c ross 
a p prox i m a t e l y  40 s t reams a nd a m i n imum of 4 ma j o r  we t l a nd s . The 
E I S  des c r i bes many of these resources a s  su ppor t i ng h i g h  qu a l i t y  
cold w a t e r  f i s h e r i e s  a n d  w i l d l i fe ha b i ta t , a n d  s t a tes t h a t  m i t i g a ­
t i on m e a s u r e s  w i l l  b e  u nd e r t a ken to m i n im i ze i m pa c t s  d u r i ng con­
st ruct ion . We bel i eve the F i n a l  EIS shou l d  i de n t i f y and map i n  

Reponses t o  comments of the U . S .  E n v i ronmenta l Protection Agency, Reg ion 1 

J u l y  1 1 ,  1983 

E PA-1 

The staff does not bel i eve that s i gn i f i cant l ong-term i mpacts to stream and 
wet l and habi tats wi l l  res u l t  from construc t i on and operation of the project as 
proposed if the mi t iga t i ve measures s uggested in Sec tion 4 . 3 are stri ngently 
emp l oyed . The staff be l i eves that the level  of deta i l  presented in  i mpact 
d i scu s s i ons is commensurate w ith the potenti a l  for i mpac t occurrence. The 
App l i cant wi l l  be requi red to comply wi th m i t i gative requi rements spec i f ied i n  
a l l  appl i cab l e  state and federal l aws , regu lat ions , and permi ts .  I t  i s  the 
staff ' s  pos i ti on that thi s comp l i ance wi 1 1  ensure mi  n im i  zat i on of adverse 
i mpacts to l owes t  practi cal l eve l s .  

Impacts of the converter term i nal  are i nd i cated i n  Sec tions 4 . 1 . 2 . 1 ,  4 . 1 . 2 . 2 ,  
4 . 1 . 2 . 3 ,  4 . 1 . 3 . 1 ,  4 . 1 . 4 . 1 ,  4 . 1 . 6 ,  and 4 . 1 . 7 . The text has al so been rev i sed 
i n  appropriate p l aces to desc r i be in more deta i l the probabl e  envi ronmental 
effects of the ground e l ectrode (e . g . , see Section 4 . 1 . 8 . 2 ) .  A Section 404 
permi t wi l l  be requi red by the Corps of Eng i neers . 
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EPA- 1 ( more deta i l  wh i ch of these a re a s  a re to be s i g n i f i ca n t l y  a f fected , 
and desc r i be what s pe c i f i c m i t i g a t ion mea sures ( i . e .  t y pe s  o f  
eros ion con trol s t ructu res , bu f fe r  zones , t i me of y e a r  re s t r i c­
t i on s )  w i l l  be used . In add i t ion , t he F i n a l  E I S  shou l d  more thor­
oug h l y  d i sc l ose what i m pa c t s , if any, w i l l  occu r at t he 2 3- a c re 
conve r t e r  te rm i n a l  s i t e .  F i na l l y ,  the F i na l  E I S  shou l d  c l a r i fy 
whe t h e r  the pro j e c t  w i l l  requ i re Cor ps of Eng i nee rs ' pe rm i ts u nder 
Sect ion 404 o f  the Clean Wa ter Act . As you know ,  if 404 pe rm i ts 
a re requ i red , com pl i a nce w i t h EPA ' s  Gu i de l i ne s  under Sec t ion 4 0 4 ( b ) ( l )  
w i l l  have to be demons t ra ted by the a ppl ica n t .  

EPA- 2 r rmpacts on Dr i n k i ng Wa ter S u ppl i e s  

The E I S  i m pl i e s  t h a t  i m pa c t s  to w a t e r  su ppl i e s  w i l l  b e  m i n im a l  bu t 
prov i d e s  no s u ppor t i ng i n forma t i on . We be l ieve t h a t  t h e  F i n a l  E I S  
shou l d  i de n t i f y a l l  publ i c  and pr i va te water s u ppl i es , bot h  sur face 
and g roundwa ter , that a re in pro x i m i ty to the proposed r i g h t - o f-wa y ,  
a n d  a s sess t h e  r i s k  t o  t hem from construct ion i m pa c t s  or he r b i c i de 
use . Shou l d  i t  be determi ned t h a t  the pro j e c t  does pose a t h r e a t 
to w a t e r  su ppl i e s , we be l i eve t h a t  the r i g h t-of-way a l i g nme n t  shou l d  
b e  s h i f t ed o r  s t r i ngent m i t i g a t ion mea su res shou l d  be employed to 
e l i m i na t e  any i m pa c t  on pu b l ic hea l t h ,  

EPA-3 r:E l e c t romagne t i c  E f fects 

The Dra f t  E I S  a ppe a rs to adequa t e l y  des c r i be the pos s i b l e  hea l t h  
a nd s a f e t y  e f fects o f  e l e c t romag n e t ic f i e ld s  w h i c h  wou l d  re s u l t  
from o pe r a t ion o f  the proposed HV-DC transm i s s ion l i ne , One a s pe c t  
of the pro j e c t  wh ich i s  n o t  adeq u a t e l y  a s sessed i n  o u r  v i ew i s  the 
remote ground e l e c t rode , T h i s  is me n t i oned on page 2-9 , but the 
E I S  does not desc r i be how it o pe ra t e s  or w h a t  i t s  po t e n t i a l  i m pa c t s  
a re ,  i f  a n y .  W e  be l i eve the F i n a l  E I S  s h o u l d  prov i d e  a more com pl e te 
e x pl a n a t ion of i t s o pe r a t ion as we l l  as the proposed s i t e .  

I n  accord a nce w i t h o u r  n a t iona l ra t i ng sys tem ( se e  encl osed e x pl a na­
t ion ) ,  we have rated t h i s  E I S  L0- 2 ,  l ac k  of ob j e c t i o n s - add i t i on a l 
i n forma t ion reque s ted . 

Please l e t  me k now i f  you w i s h  to d i scuss these comme n t s  or i f  we 
c an a ss i s t  i n  any way d u r i ng the deve lopment of t h e  F i n a l  E I S .  We 
wou ld a ppre c i a te rece i v i ng t h ree copies when i t  becomes ava i l a ble . 

S i nce r e l y  you r s ,  

&t.&db A .fu� 
E l i zabe t h  A .  H i g g i ns 
Ass i s t a n t  Di rector for Env i ronme n t a l  Rev i ew 
O f f ice of I nte rgovernme n t a l  L i a i son 
cc: Brendan Wh i t t a ke r ,  Vermont Agency of Env i ronme n t a l  Conse rva t i on 

Wa l ly S t i ckney , O f f i ce o f  the Honorable John Sununu 

EPA-2 

The text of Sec t i ons 4 . 1 . 3 . 1 and 4 . 1 . 3 . 2  has been amended to i dent i fy potent i a l  
i mpacts o n  pub l i c  and pri vate water s upp l ies  due t o  herb i c i de app l icati on. 

EPA- 3 

See Response EPA- 1 and rev i s i ons to Sec tion 4 . 1 . 8 . 2 . 
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UPLANATJ OH OF EPA R.ATIIIG 

Envi ronmental I mpact of the Action 

LO •• lack of Objections 

EPA has no obj ecti ons to the proposed action a s  descri bed In the draft envi ron· 
menta l l�act statement; or suggests only minor changes In the proposed action . 

ER •• Envi ronmenta l Reservati ons 

EPA hu reurvltl ons concerning the envi ronmental effects of certa i n  as pects of 
the proposed action. EPA be l i eves that further s tudy of suggested a l ternatives 
or mod i fications Is requi red and has as ked the ori g i na t i ng federa l agency to 
reusess these aspects . 

£U -· Envi ronmen ta l ly Unsa tis fac tory 

EPA bel i eves that the proposed action I s  unsa ti sfac tory because of I ts poten­
t i a l l y  harmful effect on the envi ronment. Furthermore, the Agency bel i eves that 
the potent i a l  safeguards whi c h  might be u ti l i zed may not adequately protect the 
envi ronment from hazards a r i s i ng from thh action .  The Agency recommends that 
a l terna ti ves to the action be a na lyzed further ( I nc l udi ng the pos s i bi l i ty of no 
a c t i on at a l l ) .  

Adequa cy of the I mpact Statement 

Category 1 -· Adequate 

The draft envi ronmenta l Impact s ta tement sets forth the env i ronmental lr..pa c t  of 
the proposed project or a c t i on as wel l  as a l ternatives reasonably a va i l a b l e  to 
the project or acti on. 

Ca tegory .z -- I nsuf f i c i ent l nfo� tlon 

EPA bel ieves that the draft environmental I mpact sta tement does not conta i n  
s u f f i c i ent i nformation t o  as sess ful ly ,  the envi ronmenta l impact o f  the proposed 
project or a c ! 1 9n .  However, from the I nformation submi tted , the Agency i s  a b l e  
to ma ke 1 pre l i mi nary determi na t i on o f  the i mpact on the envi ronment. E P A  has 
requested tha t the ori g i nator prov i de the I nforma t i on that was not i nc l uded In 
the draf.t environmental impact stateaent. 

Cate9ory 3 - - I nadequate 

EPA bel i eves that the draft envi ronmenta l Impact sta tement does not adequately 
a s se s s  the envi ronmental i mpact of the proposed project or a c t i o n ,  or that the 
s ta tement i nadequately a nalyzes reasonably a va i l able a l terna ti ves.  The Agency 
ha s requested more i nformation and analys i s  concerni ng the potenti a l  envlron�ntal 
ha z a rdJ a nd has a s ked that subs tanti a l  rev i s ion be made to the ' i �act s tatemen t .  

I f  1 d r a f t  envi ronmenta l Impact statement i s  a s s i g ned 1 Ca tegory 3 ,  n o  ra t i ng 
w i l l  be made of the project or a c t i on ;  s i nce 1 ba s i s  does not genera l ly exist on 
which to make sue� 1 determi nation. 

Comment Letter VETCO 

Sw10u:n. BF.RLIN a STnt:r.ow 
1000 THOMA • .lllfi',.I[RSOH STRI[I:T. N W 

WA8HIH0TOH. DC IOOG'J' 
C ZOZ) 34VS500 

A.ugust 1 6 ,  

HAND DELIVERED 

Mr . Garet Bo r n s te i n  
O f f ice o f  Fue l s  Programs 
Econom i c  Reg u l a tory Admi n i s t rat ion 
Room GA- 0 1 7  
1 0 00 I n dependence A.venu e ,  S . W .  
Was h i ngton , D .  C .  2 0 5 8 5  

De a r  Ga ret : 

Re : Publ i c  Comme n t s  on the D r a f t  
Env i ronme n t a l  Impact St a t eme n t  
for PP- 76  

We have rev i ewed the pub l i c  comme n t s  f i l ed w i t h DOE  on  the 
Dra f t  E I S  prepared in PP- 7 6 ,  the appl i ca � ion for a pres ide n t i a l  
perm i t  for t h e  New Eng l a nd/Hydro-Quebec - 4 5 0 k v  DC t ransm i s s ion 
l i n e ,  and we wish to convey to you the fol low i ng add i t io n a l  
comme n t s  on beha l f  of Vermont E l e c t r i c  T r a n s m i s s ion Compa n y  
( VETCO ) and New Eng l a nd E l e ct r i c  T r a n sm i s s ion Corpo r a t i o n  ( N EET ) . 

Mos t of these add i t io n a l  comme n t s  concern t h e  comme n t s  f i l ed 
by S t a t e  Represent a t i ve Lawrence J. Guay from New Hamps h i r e ,  
d a t ed J u l y  6 ,  1 9 8 3 .  To beg i n  w i t h ,  we f i n d  i t  d i f f i c u l t  to 
con s t r ue the cent ra l t h eme of Rep. Guay ' s  comme n t s  as be i n g  
adverse to DOE ' s  i s s uance of a pres ide n t i a l  pe rm i t  t o  VETCO. 
Re p .  Guay ' s  cent r a l  a rgume n t  -- that it is in the n a t io n a l  
i nterest to d i spl ace  o i l- g e n e r a t e d  e l ect r i c  energy i n  N e w  Bng l a nd 
by impor t i ng hydro-g e n e r a t ed e l e c t r i c a l  energy f rom Quebec -- i s  
a l so a prem i s e  upon wh i ch VETCO ' s  appl i ca t ion h a s  been based . 
Re p .  G u a y ' s  comment s ,  th e re fore , for the mo�t part support 
VETCO ' s  appl i c a t ion . Moreove r ,  to the e x t e n t  that Rep. Guay is 
urg i ng t h a t  h i s proposed 765 k v  AC l i ne i s  needed in add i t ion  to 
VETCO ' s  proposed l i n e ,  then h i s argume nt s  a re ,  of cou r s e ,  not 
r e l ev a n t  to VETCO ' s  appl i c a t ion , but o n l y  to s ubseque n t  
appl i ca t ions f o r  add i t io n a l  l i ne s  o r  for upg rad i ng t h e  capa c i t y 
o f  VETCO ' s  proposed i n t e rconne c t i o n .  
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Hr . Ga ret Bornste i n  
Aug u s t  1 6 ,  1 9 8 3  
Page 2 

Wh i l e  we a r e  not cer t a i n  that we f u l ly appr e c i a t e  Rep .  
Guay ' s  pos i t i o n ,  i n  the comme nts that fol l ow w e  ass ume t h a t  h e  i s  
u rg i ng ( 1 )  t h a t  DOE s hould deny a perm i t  t o  VETCO because New 
Eng l a nd needs to d i spl ace more o i l -generated energy than VETCO ' s  
l i ne wou l d  d i sp l a ce and ( 2 )  t h a t  N EPOOL c a n  i n  fact d i spl ace the 
add i t i on a l  o i l -g e nerated energy only through implementat ion of 
h i s proposed 765 kv l i ne . If this i s  Rep .  Guay ' s  argume n t ,  we 
be l i eve t h a t  there are c l e a r  and con v i n c i ng reasons why DOE need 
not , and shou l d  not , convene a hear ing . 

F i rs t ,  Re p .  Guay ' s  proposa l on ly me r i ts cons iderat ion if the 
765 kv l i ne he advocates is feas i b l e  and l i k e l y  to be 
cons t r ucted . If  i t  is no t ,  there i s  no leg i t imate pub l i c  
i nt e r e s t  i n  foregoing the potent i a l  o i l  d i spl aceme n t  t o  be 
ach i eved by con s t r uct i ng VETCO ' s  proposed l i ne . But there i s  
a l ready amp l e  reason to conclude t h a t  Rep . G u ay ' s  proposed l i ne 
is not f e as i b l e ,  is not l i k e l y  to be bu i l t ,  and there fore is not 
a reasona b l e  o r  real a l t e r n a t ive to VETCO ' s  l i ne . In J u l y  1 9 8 2 , 
the New Hdmpsh i r e Publ i c  Ut i l i t ies Comm i s s ion determi ned t h a t  the 
p r i v a te app l i ca n t s  for a 7 6 5  kv AC i n tercon nect ion were not 
qua l i f ied to ope rate as a pub l i c ut i l i ty in New Hamps h i re ( Orde r 
N o. 1 5 , 7 5 5 ,  Dock e t  No . DSF8 2 - 3 0 ) .  Moreove r ,  Rep. Guay ' s  b i l l  to 
e s t ab l i s h  a pub l i c  transmiss ion a u t hor i ty i n  New Hampsh i r e  to 
con s t r uct such a l i ne ( see N .  H .  House B i l l  No . 2 9 5-FN , enc losed 
w i t h Rep .  Guay ' s  comme n t s ) has been re j e cted by the New Hampsh i re 
House of Rep�esenta t iv e s .  House B i l l  No . 2 9 5-FN was • voted 
i n e xped i e n t  to l eg i s l a t e •  on Harch 2 4 , 1 9 8 3  by a 1 7 - 0  vote o f  the 
House E x e cu t i v e  Departments and Adm i n is t r a t ive Commi ttee . The 
f u l l  House adopted the Comm i t t ee ' s  recomme n d a t ion by vo ice vote 
on H a r ch 3 1 ,  1 9 8 3 ,  conc l ud i ng that •no c l e a r  need [has bee n ]  
d emon s t r ated f o r  e s t ab l i shment o f  a t r a n sm i s s ion a u thor i t y •  
( House Record 1 5 1 , p.  8 4 3 ) . ( I n deed , t h e  New Hampsh i re 
l eg i s l a t u r e  adopted a reso l u t ion i n  the s ame sess ion app l a ud i ng 
the impo r t  agreements between Hyd ro-Quebec and NEPOOL t h a t  are 
the bas i s  for the VETCO appl i c a t i o n . )  Thu s , at the present t ime 
there is no capab l e  ent i ty i n terested i n  con s t r u c t i ng Rep . G u a y ' s  
proposed l i ne . 

In add i t io n ,  Rep. Guay ' s  propo s a l  pres upposes that Hydro­
Quebec would be w i l l i ng to spend much more money for phy s i c a l  
p l a n t  ( a nd spend i t  ea r l i e r )  t h a n  i s .  req u i red f o r  VETCO ' s  
propo s a l  ( to wh i ch Hydro-Quebec h a s  a l ready agreed ) .  Rep .  Guay ' s  
propo s a l  wou l d  req u i re Hyd ro-Quebec to bu i l d back- to-back 
AC/DC/AC conve r t e r s  in C a n ada and i n s t a l l  add i t i o n a l  t r a n s m i s s ion 
capa c i ty cross i ng the St . Lawrence Seaway . There i s  no re ason to 
be l i eve that Hydro-Quebec i s  i n teres ted i n  d o i ng so . 

Kr. Caret Borns te i n  
August H i ,  1 9 8 3  
Page 3 

Second , Rep. Guay is i ncorrect when he s t resses t h a t  VETCO ' s  
proposed l ine i s  a • l i m i ted• t i e .  The i n i t i a l  or ph ase 1 
t ra n s f e r  capab i l i t y  of 6 9 0  HW is du e  to therma l l im i t a t ions o n  
e x i s t i ng A C  transa i s s ion f a c i l i t ie s  south o f  Come r ford , New 
Hamps h i re , vh ich is the s i te of the New Eng l and conv e r te r .  
Further-are, from the o u t s e t  VETCO has i n s i sted t h a t  i t s  proposed 
l i ne w i l l  be des igned to be capable o f  u l t imate l y  t r a n s f e r r i ng up 
to 2 , 0 0 0  HW. ( See VETCO ' s  Appl i ca t ion in PP- 7 6 , p .  9 . )  Th i s  
phase 2 t r a n s f e r  capab i l i t y  o f  2 0 0 0  HW w a s  se l ected a s  the 
largeSt block of generat ion that cou ld be i n s t a ntaneou s l y  
i nterrupted w i thout comprom i s ing t h e  r e l i ab i l i ty o r  s t ab i l i t y  o f  
the N e w  Eng land system. 

Th i rd ,  once i t  i s  determ i ned for reasons o f  system 
r e l iab i i ty that the i nt e r co n nect ion must i n c l ude a DC l i nk ( and 
Rep. Guay ' s  AC proposal recog n i ze s  the need for a DC l i nk ) ,  a DC 
transm i s s ion l i ne becomes an econom i c  method of t ra n sm i t t i ng 
powe r .  L i ne losses are lower w i th a DC fac i l i ty .  Losses on the 
u . s .  po r t ion o f  the i n terconnect i on a r e  e s t ima t ed a t  less t h a n  
two- t e n t h s  o f  one perce n t  ( a bou t  one HW) a t  a t r a n s fe r  capab i l i t y  
o f  6 9 0  H W .  A DC l i ne a l so h a s  e n v i ron me n t a l  a n d  o t h e r  econom i c  
adva n tage s .  Rat h e r  t h a n  t h r ee s e t s  o f  conductors f o r  a n  A C  l i n e , 
a DC l i ne has two se t s ,  one po s i t ive and one n eg a t ive . Th i s  
me�ns t h a t  DC s t ruct ures c a n  be shorter and n a r rower t h a n  A C  
s t r uc t u res for a l i ne w i th a comp a r a b l e  load-ca r r y i ng capac i t y .  
A shorter s t r uc t u r e  ame l i o r a t e s  v i s u a l  impac t .  A n a r rower 
st ructure a l so a l lows for a n a r rower r ig h t -o f -way , so l and 
t ak i ng s  and a t tendant  impacts due t o c le a r i ng o f  veg e t a t ion are 
red uced . The DC s t r uc t u r e  uses l e s s  con s t ruct ion mate r i a l  a nd 
t he r e fore costs l e s s .  For a l l  of these reasons , VETCO ' s  proposed 
DC l i n e  is pre f e rable to Rep .  Guay ' s  favored AC l i n e .  

Fou r t h ,  and f in a l l y ,  a n  a l l-New Hampsh i r e  rou t e  f o r  a 
t r a n s m i s s io n  l i ne ( s uch as t h a t  proposed by Rep .  Gu a y ) h a s  
a l ready been considered i n  the Dr a ft  E I S  a s  a n  a l t e r n a t ive rou te 
to the route proposed by VETCO and h a s  been j udged by DOE to be 
l e s s  env i ronme n t a l l y de s i r a b l e  t h a n  VETCO ' s  proposed rou t e .  

For a l l  o f  t h e  above reasons w e  s uggest t h a t  Rep .  Gua y ' s  
comme n t s  do not r a i s e  i s s ues wh i ch wa r r a n t  f u r t h e r  pu b l i c  
he a r i n g s .  Ra the r ,  they , l i ke a l l  other comme n t s , s h ou ld be 
addressed in the F i n a l  E I S .  

I n  i t s  comme nt s ,  t h e  u . s .  Env i ronme n t a l  Protect ion Agency 
requested add i t ion a l  i n forma t ion o n  and e v a l u a t ion o f  poten t i a l  
e f fects o f  h e r b i c ide use o n  water suppl i es and the ground 
e l e c t rode . EPA d id not then pos sess the add i t io n a l  i n forma t ion 
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on s t a t e  herb i c ide reg u l a t ion and on the ground electrode that 
VETCO and NEET s ubm i t ted i n  the i r  comme nts on the Dra f t  E I S .  
( See VETCO a nd NEET ' s  Commen t s  o n  t h e  DE I S ,  July 1 1 , 1 9 8 3 ,  at 
page 1 9  and Exh i b i t  7 . ) Moreove r ,  Argonne has recen t l y  
requested , a n d  VETCO a n d  NEET h ave suppl i ed ,  add i t ional 
i n formation on these subject s .  With regard to herb ic ide use, it 
shou l d  be noted t h a t  EPA has rev i ewed and approved under the 
Federal Insect i c i d e ,  Fung icide and Rodent i c ide Act the s t r i ngent 
regu l a tory p l a n s  of both Vermont and New Hamps h i r e .  We bel ieve 
that it i s  des i rable to leave s uch reg u l a t ion a t  the s t ate level 
-- where the f l e x i b i l i ty ex i sts to respond to f u t ure changes in 
regul a t ion s ,  h e r b i c ide produc t s ,  and c i r cu•stances -- and to the 
F I F RA  rev i ew process . The Vermont Department of Hea l t h  has 
a l ready made c l ear its intent ion to protect water suppl ies from 
herbic ide con t am i n a t ion . See l e t t e r  of June 2 2 ,  1 9 8 3  to F. Scott 
Bus h .  

F i na l l y ,  w e  oppose t h e  requests of t h e  Vermont Department of 
Pub l i c  Se r v i ce and Agency o f  Env i ronme n t a l  Conse rva t ion t h a t  DOE 
i ncorpo r a t e  as cond i t ions i n  the pres ident i a l  pe rm i t  the 
cond i t ions a l ready imposed by the Vermont Publ i c  Serv i ce Board in 
VETCO ' s  State Cer t i f i cate of Pub l i c  Good author i z i ng the 
t ra n s m i s s ion l i ne .  Such incorporat ion would serve n o  regul atory 
purpose, for Vermon t ' s  Pub l i c  Serv i ce Board has ample autho r i t y  
t o  e n force t h e  cond i t ions con t a i ned i n  i t s  own Cer t i f i ca t e  and 
VETCO h as every i ntent ion to b ide by the state cond i t ions . 
Moreove r ,  there is no federal purpose served by wholesale 
i ncorporat ion of those cond i t ions . Many cond i t ions are a 
res ponse to pr i mary s t a t e  and local i n teres t s .  Incorporat ion o f  
cond i t ions t h a t  a r e  not necessary to protect a federal i n terest 
need l e s s ly dupl i cates the e f fo r t s  needed to amend or mod i fy such 
cond i t ions as c i rcumstances chang e .  For these reason s ,  VETCO 
requests t h a t  DOE not incorporate by refe rence i n to the 
pres ident i a l  perm i t  the cond i t ions al ready imposed by the Vermont 
Publ i c  Se r v i ce Board in VETCO ' s  Cert i f i cate of Pub l i c  Good. 
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INTRODUCTION 

The fo l l ow i nq commen ts are subm i t t ed by the Vermont Elec t r i c  

Transm i ss i on Company , I n c .  (VETCO ) and by the New Enq land 

Elect r i c  Transm i ss ion Corpora t ion ( N E ET ) ,  pursuant to the Fed e r a l  

Req i ster not i ce announcing the ava i l abi l i ty of t h e  Draft 

Env i ronment a l  Impact S t a t ement for the New Enq l and/Hydro-Ouebec 

Elect r i c  Transm i ss ion L i ne ( 4 8  Fed . Req . 2388 1 ,  Kay 2 7 ,  1 983 ) .  The 

Department of Enerqy ( DO E ) pub l i shed the Dr a f t  Envi ronme n t a l  

Impact S t ateme n t  ( DE I S )  i n connect ion w i th the Appl i c a t ion b y  the 

Ve rmont E l e ct r i c  Transmi ss ion Company , I n c . , for Pres ident i a l  

Perm i t  PP-76 . The comme nts t h a t  fo l low prov ide i n forma t ion on , 

amonq o t h e r  t h i nq s , ( I )  t h e  f i n a l  loca t ion of the center l i ne , ( 2 )  

the s t r u c t u r a l  de s iq n , ( 3 )  t he s i t i nq of the q round e l ect rode ,  ( 4 )  

t h e  e f fect o f  t h e  t r a n sm i s s ion l i ne upon property va l ue s ,  and ( 5 )  

the m i t ig a t i ve measures proposed i n  the DE I S .  

F I NAL CENTERLINE LOCAT ION 

VETC0- 1 r At the t i me t h a t  the D r a f t  E I S was pr epa red , ava i l ab l e  route 

i n fo rma t ion a l l owed the ident i f i c a t ion of only a • pr e f e r red 

Co rr idor . •  It was recog n i z ed t h a t  loca t i nq the a c t u a l  cen t e r l i ne 

a nd t h e  edqes of the f i n a l  r iqh t -o f-way would be accompl i sh ed a t  a 

l a t e r  d a t e .  (� D E I S , a t  p. 2 - 1 1 . )  A l i ne h a s  now been 

e s t ab l i s h ed wh i ch w i l l  be the f i n a l  center l i ne for the r iq h t - o f -

way i n  Vermont - - barr inq u n foreseen ex cept ional occur rences t h a t  

may req u i re mod i f i ca t ion s .  T h e  f i n a l  center l i ne i n  N e w  Hampsh i r e  

Response to  comments of the  Vermont E l ectri c Transmi s s i on Company , I nc . , and 
New Eng l and Transmi s s i on Corporation 

July 11,  1983 

VETC0- 1 

The text of Sec t i on 2 . 1 . 1 . 2  and maps i n  Append i ces A and B ( comb i ned i n  
Append i x  A i n  F E I S )  have been rev i sed to reflect  the f i na l  centerl i ne l ocati on. 
Des i gnation of the centerl i ne does not a l ter any of the bas i c  conc l u s i ons on 
probabl e  i mpacts presented in the OEIS .  
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i s  as i nd i ca t ed i n  t h e  E R ,  Vo l .  2 .  The Vermont cente r l i n e  h a s  

been rev i ewed b y  Vermon t ' s  �epartment of P ub l i c S e r v i c e ,  

Dep a r t me n t  o f  Ag r i cu l t ur e ,  a n d  Agency o f  Env i ronmen t a l  

Conse r v a t i on and h a s  been approved o n l y  recen t l y  b y  t h e  Vermont 

Pub l i c  S e rv i ce Board ( � E x h i b i t  1 ,  l e t t e r da ted May 6, 1 9 8 3 )  .. 

A t t a ched here as Exh i b i t  2 is a s e t  o f  maps i nd i c a t i ng t h e  

f in a l  loca t i o n  of the center l i ne i n  Vermo n t .  T h e  f i n a l  loca t i on 

o f  t h e  ce n t e r l i n e  wa s d e v e l oped u t i l i z i ng t he s ame e n v i ronme n t a l  

c r i t e r i a  wh i ch were used t o  choose t h e  P r e f er red Corr ido r  i n  the 

f i rs t  i n s t a n ce , and should be seen as a more re f i ned appl i ca t i o n  

o f  t ho s e  same c r i t e r i a .  A s  w i l l  become c l e a r  i n  the d i s c u s s ion 

that fol l ow s ,  t h e  con c l u s ions o f  t h e  DE I S  conce r n i ng t h e  m i n i ma l  

e nv i ronme n t a l  impacts o f  t h e  t r ansm i s s i o n  l i ne a r e  not mod i f ied i n  

a ny way b y  t h e  f i n a l  dete r m i n a t i o n  o f  t h e  center l i n e ,  a n d ,  i n  

f ac t ,  the appropr i a t eness o f  t hose con c l u s ions i s  s t r e ng t hened by 

t h e  m i no r  mod i f i c a t ions t h a t  have been mad e .  The f i n a l  cen t e r l i ne 

repr e s e n t s  t h e  best p l a cement poss i b le w i t h i n the pre f e r r ed 

corr idor from the s t a nd po i n t  of m i n i m i z i ng adver se' e n v i ronme n t a l  

e f fect s .  

For the most pa r t ,  the f i n a l  cent e r l i ne l i es w i t h i n  the area 

r e f e r red to i n  t h e  DE I S  a s  the P r e f e r red Corr ido r . In seve r a l  

i n s t a n c e s ,  howev e r ,  t h e  f i n a l  cente r l i n e  l i es s l i g h t l y  o u t s ide the 

or i g i n a l  cor r idor . I n  a l most every case these mod i f i c a t ions have 

been made e i t h e r  at the req uest of t h e  own e r  of t h e  l and to be 

t r aver sed or a t  the d i rect ion o f  t h e  Vermo n t  Pub l i c  S e r v i c e  Boa rd , 
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- 3 -la nd r e s u l t  i n  a n  improved p l a c ement from a n  e n v i ronme n t a l  

s t a ndpo i n t .  On l y  those areas i n  wh i c h  t h e  f i n a l  ce n t e r l in e  

depa r t s  s l i g h t l y fr om t he o r ig i n a l  co r r idor w i l l  b e  d i s cussed in  

any d e t a i l .  

1 .  The Border Cross i ng in t h e  Town of Nor to n .  

T h e  P r e f e r red Corr idor h a s  two branches for t h e  f i r s t  3 m i l e s  

sou t h  o f  t h e  Un i t ed S t a te s - C a n a d i a n  borde r .  (� DE I S  App .. A ,  

F i g u r e  A .. l a  a t  p .  A-2 . )  The we s t e r n  cros s i n g  had been proposed 

or i g i na l ly , wh i l e  the e a s t e r n  cros s i ng was proposed a nd f avored by 

a l l  pa r t ie s ,  i n c lud i ng VETCO, in order to a ccommod a te the needs o f  

Hydro-Quebec, t h e  w i s hes of t h e  res i d e n t s  o f  Norto n ,  and 

env i ronme n t a l  conce r n s .  (� VETCO ' s  Env i ronme n t a l  Repor t ,  Vo l ume 

3 ,  Append i x  B ,  Hap 1 and Append i x  F, Amendment t l ,  Hap t l  

[ he r e a f t e r  " E R ,  Vo l .  _" ) . )  The f i n a l  cen t e r l i ne l i es s l i g h t l y  to 

t he wes t  o f  t h e  eastern branch of the P r e f e r r ed Co r r id or . (� 
a t t ached Center l i n e H a p 1 . )  The cen t e r l i ne th u s  avo ids the h ig h e r  

e l eva t ions of Aver i l l  Moun t a i n  t h a t  would h ave been t r a ve r s ed b y  

t he e a s t e r n  branch of t he P r e f erred C o r r i do r ,  a n d  t h u s  reduces the 

v i s u a l  impact o f  t h e  t r a n s m i s s ion l i ne to t r a v e l e r s  and res i d e n t s  

a long R o u t e  1 1 4 .  (� E R ,  Vo l .  3 ,  A pp.  B ,  Hap V l . )  Th i s  loca t io n  

a l so res u l t s  i n  a Rou te  1 1 4 cros s i ng a t  a po i n t  where t ree cove r 

can prov i d e  scree n i ng . E l s ewhere in t h i s  s t re t c h  of Route 1 1 4 ,  

t he l a nd has mos t ly been c l ea r ed for ag r i c u l t u r a l  purpos e s  ( � 

E R ,  Vo l .  3 ,  App. B ,  Map L 1 ) .  Ot her env i ronme n t a l  f a c t o r s  are as 

des c r i bed in t h e  DE I S  ( pp .  3 - 2 6  and 4 - 3 2 )  for t h i s segment of t h e  
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Pre fe rred Corr idor . I t  a l so avo ids cross i ng l a nd owned by t h e  

Vermont F i s h a n d  Game Department t o  b e  deve loped i n  t h e  f u t u re a s  

a w i ld l i fe manageme n t  a re a .  Dur i ng f i e l d  i nv e s t i g a t ion s ,  t h i s  

route was seen to be super ior t o  the P r e f e r r ed Corr idor and was 

t h e r e fore wal ked by the f ie l d  crew and descr ibed i n  t h e  

•suppl eme n t a l  Env i ronme n t a l  Repor t , •  Aq u a t e c ,  I n c .  ( February 

1 98 3 ) ,  wh i ch h a s  been subm i t t ed as pa rt o f  t h e  record o f  t h i s  

Appl i c a t ion .. 

Thus , the d e s c r i p t ion i n  the OEIS o f  t h i s  segment of the 

Pre f e rred Co rr idor ( Segment A)  rema ins comp l e t e l y  accurate ( � 

OE I S ,  p. 3 - 2 6 ) and the v i s u a l  impact ant i c i p a t ed in t h e  DE I S  ( � 

OE I S ,  p. 4 - 3 2 )  w i l l  actua l ly be lesse ned . The f i n a l  cente r l i ne 

route is e n v i ronme n t a l l y p r e f e r a b l e  to a center l i ne loc a t ion 

squ a r e l y  w i t h i n  the P r e f e r red Corr idor . 

2 .  Town o f  Lew i s .  

A s  VETCO s t a ted i n  i t s  Env i ronme n t a l  Repo r t  { � E R ,  Vo l .  3 ,  

App. F ,  Amendment 1 2 ,  Hap 1 2 ) ,  i t  was amend i ng i t s  o r ig i n a l l y  

proposed route t o  accommod a t e  S t .  Reg i s  Paper Company ' s  i n t e r e s t s  

a n d  numerous env i ronme n t a l  conce r n s :  

VETCO ' s  now s ubm i t t ed rou t e ,  located i n  t h e  
Town o f  Lew i s ,  moves t h e  cor r iCor nor t h  e a s t  
from m i l e  6 to m i l e  1 2 .  I t  i s  a s l i gh t l y 
shorter rou t e  t h a n  the one o r i g i n a l l y s ubm i t t ed 
by VETCO and passes we l l  e a s t  of sof twood a r e a s  
t h a t  S t .  Reg i s  con s iders a pr ime forest 
management area and avo ids pote n t i a l  deer yards 
ident i f ied by Fish and Game Depa r t m e n t  of t h e  

Vermont Agency o f  Env i ronme n t a l  Conser v a t ion . 
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Th i s  rout i ng f u r t h e r  avo ids t h e  cross i ng of t h e  
Black Branch o f  the Nu l hegan R i ve r .  I t  w i l l  
cross t h rough ha rdwood s ,  w i l l  have a l e s s e r  
impact on env i ronme n t a l  cons t r a i n t s  b y  avo id ing 
sof twoods in the Logger Branch o f  the N u l hegan 
River and i s  now subm i t ted by VETCO a s  the 
cor r idor sought for approval by t h e  Ve rmon t 
Pub l i c S e r v i ce Board . I t  is subm i t ted as an 
amendment in the proceed i ng s  for approva l .  

F i g u r e  A . 1 b  o f  the OE I S  ( Append i x  A ,  a t  p .  A- 3 )  s ho u ld be rev i sed 

( � a t t ached C e n t e r l i ne Hap 2 )  to i d e n t i fy the P r e f e r red Cor r i dor 

a s  i nc l ud i ng the cor r idor segme n t  marked i n  g reen i n  Map 2 o f  

Appe nd i x  F o f  t h e  E R ,  Vo l .  3 .  The f i n a l  ce n te r l i ne does no t 

dev i a t e  s ig n i f i ca n t ly fr o m  t h i s  amended cor r i do r .  

The f i n a l  center l i ne i s  e n v i ronme n t a l ly supe r i o r  t o  a 

center l i ne w i t h i n  the o r ig i na l l y  proposed cor r idor for a l l  of t h e  

reasons c i ted above . Add i t io n a l l y ,  as shown in  Append i x  B o f  t h e  

E R ,  Vo l .  3 ,  t h i s  cente r l i n e  w i l l  e l i m i nate t h e  cros s i ng o f  t h e  

B l ack Branch o f  t he Nu l he g a n  R i v e r  a n d  t h e r e fore e l i m i na t e  t h e  

a s soc i a t ed e n v i ronme n t a l  conce r n s  s u ch a s  b a n k  eros ion a n d  

s i l t a t ion ( Hap DR2 ) ..  B y  t h i s  sh i f t ,  a concern abou t the prox i m i ty 

to the B l a c k  Branch of t h e  N u l h e g a n  R i ve r  of the F i sh and Game 

Dep a r tme n t  was overcome . Th i s  c e n t e r l i ne ' s  loca t ion is improved 

r e l a t ive to t imber company i n t e r e s t s ,  as can be seen on Map L2 , 

for l e s s  so f t  and m i xed woods a r e  crossed . In add i t ion , t he 

mod i f i c a t ion pl aces the ce n te r l i ne f u r t h e r  from po t e n t i a l  

d e e rya rds and t he i r  ad j a c e n t  marg i n a l  areas ( Hap OR2 ) .  F i na l l y , 

it avo ids ce r t a i n  we t l ands ident i f ied on Map W2 , and i ncreases t h e  
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d i s t a nce from a n  e x i s t ing seasonal res idence ( Map 5 2 ) .  T h e  w a l k -

t h rough o f  t h i s  f i n a l  cen te r l i ne is  descr ibed i n  p p .  1 0- 1 1  o f  

Aqua t e c ' s  •suppl emen t a l  Env i ronme n t a l  Repor t . •  

The desc r i pt ion o f  t h i s  po r t ion o f  the cor r idor ( Segme n t s  8-

C )  con t a i ned in t h e  O E I S  rema i n s  accur a t e  for t h e  f i n a l  c e n t e r l i n e  

( � D E I S ,  p .  3 - 2 6 ) , a n d  t he corre spond i ng v i s ua l impact 

a s s e s smen t  a l so rema i n s  u n c h a nged ( � DE I S ,  pp.  4 - 3 2  t o  4 - 3 3 ) , 

a l t houg h ,  as noted abov e ,  t h e  v i su a l  impacts a n t i c i p a t ed w i th the 

o r i g i n a l  corr idor w i l l  be l e s sened due t o  t h e  amendment o f  t h e  

corr idor a n d  t h e  fi n a l  pl aceme n t  of the cente r l i n e .  

) . West Mou n t a i n ,  Town of ferd i na nd .  

The f i n a l  c e n t e r l i ne h a s  been loca t ed s l i gh t l y t o  t h e  e a s t  

a nd sou t h  of the P r e f e r r�d Corr idor oppo s i te M i l e Segme n t s  2 4  and 

2 5  of the Pre fe rred Cor r i dor ( � a t t ached C e n te r l i ne M a p  4 ) . 

Th i s  mod i f i ca t ion w a s  made a t  t h e  req u e s t  of S t . Reg i s  Paper 

Company because it wou ld m i n i m i ze t h e  cros s i ng o f  pr i me s o f t wood 

l and n e a r  Pa u l  St ream and the as soc i a t ed we t l and a r e a  ( � E R ,  

Vo l .  3 ,  App. B ,  M a p  L4 ) .  I t  wou l d  a l so less en t h e  pote n t i a l  

e n v i ronme n t a l  impact occas ioned by cro s s i ng t h i s  we t l and a r e a  ( Ha p  

W 4 ) .  The f i n a l  cen t e r l i ne cros s i ng o f  P a u l  S t ream i s  mo re 

accept a b l e  because recent l og g i ng act i v i t y has i n c reased 

access i b i l i ty to t h i s  a r e a , and because s t ream banks w i l l  be less 

s u scept i b l e  to adve r s e  i mp a c t s  s uch a s  eros ion . 
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Th e r e l e v a n t  desc r i pt i o n s  and v i s u a l  assessments i n  t h e  D E I S  

( Segme n t s  D- E )  rema i n  accur a t e .  (� DE I S ,  p p .  3 - 2 7  and 4 - 3 3 . ) 

4 .  Towns o f  G r a n by and V i c to ry . 

The Vermont P u b l i c  S e rv i ce Board d e t e r m i ned i n  i t s Order o f  

Feb r u a r y  2 5 ,  1 9 8 3  t h a t  a n  a l t e r n a t ive route e a s t  o f  M i l e  Seg�e n t s  

3 2- 3 7 . 5 ,  proposed b y  t h e  Depa rtme n t o f  P ub l i c S e rv i ce ,  i s  

pre f e r a b l e  t o  t h e  Pre fer red Corr idor ( Order o f  feb r u a r y  2 5 ,  

f i nd i ngs 1 8 0- 1 8 3 ,  a t  pp. 7 6 - 7 7  . .!/ )  a nd th e  Pu b l i c  Se rv i ce 

Depa r tment recen t ly accepted a por t ion  of t h a t  a l t e r n a t i ve rou te  

( � E x h i b i t  3 ,  l e t te r  o f  J u n e  2 4 ,  1 9 8 3 ) .  T h e  f i n a l  cen t e r l i ne 

s hown on a t t ached Cente r l i n e  Maps 5 & 6 is t h e  route p r e s c r ibed by 

t h e  P u b l i c S e r v i ce Board . 

The Pub l i c S e r v i ce Board found in i t s Order t h a t  th e  

a l t e r n a t ive rou t e  avo i d s  seve ra l n a t u r a l  a r e a s  n e a r  C ow Mo u n t a i n  

and Mud Pond , avo id s  t he s t e e p  s l opes and po t en t i a l  eros ion o f  

b o t h  s i des o f  Cow Moun t a i n  R id g e , wo u l d  not be e x posed to v i ew 

f rom seve r a l  of th e  houses in G r anby , and wou ld avo i d  a re a s  o f  

po t en t i a l  g ro wth  i n  G r a n by . ( See Board ' s  O r d e r  of fe b r u a r y  2 5 ,  

f i nd i ng s  1 8 1 - 1 8 2 ,  a t  p .  7 7 . }  The f i n a l  C E' n t e r l i n e  i s  a l so 

env i ronme n t a l l y  s u pe r i or to t h e  o r i g i n a l  P r e fer red Cor r id or for 

t h e  fo l l ow i ng r e a son s : 

- ------ --- -
�/ A copy of t h e O r d e r  w a s  s u bm i t t ed to DOE for t h e  record on 
t h i s  Appl i c a t ion on March J ,  1 9 8 3 .  
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( 1 )  I t  avoids Rogers Brook and any pote n t i a l  i mpact 

on i t  and its assoc i a ted beaver dam and 

we t l ands ( Vo l . 3, App . B, Haps OR6 , L6 , W6 ) ;  

( 2 )  I t  t r ave rses the lowe r s l opes of Ump i r e-Temp l e  

Mou n t a i n  ( Hap N 6 ) : and 

( 3 )  It reduces {X>te n t i a l  s ho r t  r a nge v i s u a l  impa cts 

to t h e  G r anby a r e a .  Howeve r ,  long r a nge v i su a l  

impa c t s  w i l l  rema i n ,  though somew h a t  lessened 

( Hap V6 ) .  The road cros s i ng east o f  the 

V i l lage of G r a nby w i l l  be comp a r a b l e  to t he 

Pre f e r red Cor r idor c r o s s i ng .  Th i s  w i l l  be a 

fores ted , we l l  sc reened cros s i ng ,  expos i ng the 

cond uctors on ly momen t a r i l y to t r av e l e r s  a long 

t h i s road . 

The desc r i pt i on of t h i s  segme n t  in the D E I S  ( Segmen ts E - f ) 

r ema i n s  accu r a t e  g i ven the f i n a l  c e n t e r l i n e  { � DE I S ,  p .  3 - 2 7 ) , 

w i t h the e x cept ion of t h e  v i s u a l  impact a s s e s sment as ment ioned 

a bove ( � DE I S ,  p. 4 - 3 3 ) . 

5 .  Town o f  Concord . 

The f i n a l  cen t e r l i ne l i e s  s l i g h t l y  to the west o f  M i l e 

Segme n t s  4 5 - 4 7  of t h e  P r e f e r red Co r r ido r .  Th i s  s h i f t w a s  made 1 n  

o r d e r  t o  m L n i m i z e t h e  po t e n t i a l  impact t o  Ro a r i n g  Brook a n d  i t s  

Cont i n ued On Next Page ("") 
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a s soc i a ted we t l ands ( Vo l . 3 ,  App . B ,  H a p s  W 7 ,  L7 ) .  These a r e  a 

s e r i e s  of we t l ands and beaver ponds wh i c h  a r e  o r ien ted northwe s t  

to sou t h e a s t  between t h e  Leo n a rd H i l l  Road a n d  Moore Reservo i r .  

fo l l ow i ng f i e l d  i n ve s t i g a t ions , i t  was d e t e r m i ned t h a t  w i t h  the 

cente r l i ne sh i f t ed wes t  of the Pre fer red Co r r i do r ,  these we t l ands 

can be bypassed more e f fe c t i ve l y , m i n i m i z i ng .(Xl t en t i a l  impa c t . At 

t h e  same t i me , the route wou l d  be s h o r t ened by approx ima t e l y  0 . 3  

m i l e s ,  i n tersec t i ng the ex i s t ing Pub l i c S e r v ice Company o f  New 

Hampsh i re ,  I n c . r ig h t s-of -way at M i l e  Segme n t  47 i n s tead of 4 6 .  

( W i t h  regard to the .(XJ r t ion o f  t h e  cen t e r l ine immed i a t e l y  below 

M i l e  Segme n t  4 7 ,  note t h a t  the Publ i c  Se r v i ce Boa rd d e t e r m i ned 

t h a t  • [ t l he most appropr i a t e  rou te for the cor r idor in the Moore 

Reservo i r  a rea is w i t h i n and a l ong the e x i s t i ng VE LCO ( s i c ]  

r ig h t - o f -way . •  Order of Fe b r u a r y  2 5 ,  F i nd i ng No . 1 9 0 . ) 

The o t h e r  env i ronmen t a l  and c u l t u r a l  factors descr ibed in t h e  

D E I S  for Segment H ,  p .  3 - 2 7 ,  are accur a t e . The road-cros s i ng o f  

Leon a r d  H i l l  Road i s  s l i g h t l y  s h i f t ed t o  t h e  wes t ,  b u t  has n o  

adve rse impa c t  o n  s t r u c t ures ( H ap 5 7 ) .  V i s u a l  conce rns are 

unchanged f rom those as desc r i bed i n  t h e  OE I S ,  p.  4 - 3 3 .  

STRUCTURAL DE S I GN 

VETC0-2 r At the t i me t h a t  VETCO f i l ed

. 

for a Pres iden t i a l  Pe rm i t ,  the 

p re l i m i nary eng t ne e r i ng an a l y s i s 1 nd i ca ted that it wou l d  be 

feas i b l e  to use wood - ,(X) l e  H - f r ame s t r u c t u r es i n  accord ance w i t h  

VETCO ' s  ,(X) l i cy t o  u t i l i z e  t h i s des i g n  for L i nes i ns t a l l ed 

VETC0-2 

The descr ipt ion of structure des i gn in Section  2 .  1 . 2 . 2  has been rev i sed to 
i nd i cate the proposed des i gn c hange s .  
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VET C0-2 e l s ewhere t h roughout Vermon t .  As more i n forma t ion became 

ava i l a b l e  reg a rd i ng expected we a t h e r  cond i t ions and other 

pe r t i n e n t  f a c t or s , i t  became appa r e n t  that the use o f  eng i neered 

m a t e r i a l s  w i t h  Known phys i c a l  charact e r i s t i cs wou l d  res u l t  in  

be t te r  con trol  o f  e rect ion procedures and an i ncrease i n  the 

u l t imate s t r e n g t h  o f  the comp l e ted s t r u c t u r e .  I n  i t s f i nd i ng s ,  

i s s ued w i th i t s  Ce r t i f i c a t e  o f  Publ i c  Good o n  February 2 5 ,  1 9 8 ) ,  

t he Pu b l i c  Serv i ce Board i nd i c a t ed i t s  pre f e rence fo r H - f r ame 

s t r uctures manufact ured f rom s e l f-ox id i z i n g  s t ee l ,  ·p r i ma r i l y for 

the reas on that t h e  v e r t i c a l  members can be manu f a c t u red i n  

sec t ions a nd jo i ned a t  t h e  erect ion s i t e ,  t h e reby reduc i ng t h e  

req u i reme n t  f o r  access road con s t r u c t ion a n d  a n y  con sequent 

e nv i ro nmen t a l  d a mag e .  

A f t e r  rev i ew i ng the P ub l i c  S e r v i ce Board ' s  f i nd i ng s ,  VETCO 

d i r e c t ed i t s  cons u l t a n t s  to cons ider a f i n a l  d e s i g n  based on 

e it h e r  s t e e l or p r e - s t res sed re i n forced concrete sec t i o n a l  

compone n t s  for t h e  ve r t i c a l  members w i th s t e e l  u s ed f o r  t h e  

hot- l zo n t a l  membe r .  VETCO ' s  i n s t r u c t ions a l so i n c l uded t a k ing 

advant age o f  t h e  c h a r a c t e r i s t i c s  o f  t hese ma t e r i a l s  to red uce a s  

m u c h  a s  pos s i b l e  t h e  ove r a l l  s t r u c t u r e  he i g h t  wh i l e  ma i n t a i n i ng 

adequa t e  v e r t i c a l  c l e ar ance be tween t he l owest cond uctor pos i t ion 

a nd the g r o u n d . The r e s u l t ing des i g n  i s  s i m i l ar to that proposed 

by NEET i n  the ER, Vol . 2 ,  a nd the s ame s t ruct u r e  d e s i g n  w i l l  be 

used in both New Hampsh i re and Vermon t . Th i s  des i g n  is shown on 

- 1 1 -

VETC0-2 I t h e  enclosed F i g u r e  2 . 4 ,  E x h i b i t  4 ,  wh i ch i s  i n tended as a n  u pd a t e  

o f  F igure 2 . 4  on pag e 2 - 8  o f  t h e  DE I S .  Th i s  d e s i g n  inco r po r a te s  a 

reduc t ion i n  t h e  hor i zo n t a l  s pa c i ng of t h e  v e r t i c a l  membe r s .  

A l s o ,  beca use o f  the use o f  • v- s t r i n g •  i n s u l a to r s  i n  

acco rdance w i th t h e  c r i te r i a to reduce overa l l  he i g h t ,  the 

hor i zon t a l  s pac i ng between t h e  conductor bund l e s  is red uced by 7 . 5  

feet f rom the or ig i n a l l y  proposed Vermo n t  des i g n .  Th i s  reduc t ion 

in s p a c i ng between conductor bund l e s  ( • pol e s · ) f rom 5 2 . 5  t o  4 5  

feet w i l l  h ave a s l i g h t  impact o n  the e l ect r i c a l  env i ronment 

or i g i na l ly pred ict ed for t h e  Vermont por t ion o f  t h e  l i n e .  As the 

a t t a ched memorandum by T .  Dan B r acken ( Ex h i b i t  5 )  demo n s t r a te s , no 

s ig n i f i c a n t  change i s  a n t i c i pa t ed a t  t h e  edge o f  t h e  r ig h t -o f -way , 

a l t hough a ny change a t  t h i s  l o c a t ion wou l d  t e nd to be i n  t h e  

d i re c t ion o f  l owe r va l ues s i nce t h e  cond uctors wou l d  b e  f u r t h e r  

f rom t h e  e d g e  o f  the r ig h t -o f -wa y .  I t  i s  pred icted t h a t  t h i s  

reduced pol e  spac i ng w i l l  c a u s e  i ncreases under t h e  cond u c tors 

d u r i n g  fa i r  we a t h e r  for e l e c t r i c  f i e l d , ion c u r r e n t dens i t y  and 

ion dens i t y o f  5 % ,  1 0 %  and 5 % ,  respect i v e l y , over t h e  o r i g i n a l l y  

proposed Quebec-New Eng l a nd 1 i n e  con f i g u r a t i o n .  These i n c re a s e s  

wou l d  b e  p r e s e n t  d u r i ng fa i r  w e a t h e r  i n  t h e  mon t h s  o f  Apr i l  

t h rough Octobe r .  Du r i ng r a i n ,  no i n c r e a se i n  pred i c ted l e v e l s  i s  

e x p e c t e d .  T h e  pred i c t ed 5 %  to 1 0 %  i n c r e a s e s  i n  p e a k  l ev e l s  a r e  

sma l l  i n  compa r i son to t h e  r a n g e  f o r  t h e s e  p a r a me t e r s , t h e  

unce r t a l n t i e s  of pred i c t ion s ,  a nd t h e  l i m i t s  o f  me a s u r eme n t  

a cc u r a cy . There fore , a red u c t ion i n  po l e  spa c 1 ng o f  t h i s  
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V E T  C0- 2 mag n i t ude does not a f fect a ny of the con c l us i ons prev i ou s l y  

reached con ce r n i ng the hea l t h  a nd s a fe t y  aspects o f  t h e  proposed 

l i ne . 

I t  has a l s o  become appa r e n t  that  ce r t a i n  add i t i ona l  des i gn 

c h a nges a r e  a p prop r i a t e .  These c h a nges a r e  i nd i c a t ed i n  E x h i b i t  

6 ,  wh i c h  i s  a proposed rev i s io n  o f  the de s i g n  i n forma t i o n  

con t a i ned i n  Sect i o n s  2 . 1 . 2 . 1  a n d  2 . 1 . 2 . 2  of the DE I S .  The 

add i t iona l changes do not a f f ect the f i nd i ngs of the D E I S  

conce r n i ng env i ro nme n t a l  i mpact s .  

GROUND ELECTRODE 

VETC0-3 � I n  r e s iXJ n s e  to the reque s t  in t h e  D E I S  at the

. 

bot tom o f  

2 - 9 ,  a n  u pd a ted repo r t  o n  t h e  g round e l ect rode i s  I n c l uded a s ,  

F. x h 1 b 1 t  7 .  

p .  

PROPERTY VALUES 

VETC0- 4  [ At v a r ious p l aces in the DE I S ,  it is conc l ud ed that a 

decrease i n  prope r t y  v a l ue s  w i l l  res u l t  f rom con s t ruct ion of the 

t r a n s m i s s i o n  l i ne . Such

.

c a t egor ica l conc l u s ions are unwa r r a nted . 

Th l s  1 ss u e  is d i scussed l n  d e t a i l  i n  E x h i b i t  8 to t hese commen t s .  

VETC0-3 

The text has been updated to i nc l ude the informat ion in Exh i b i t  7. 

VETC0- 4 

Comments here and i n  Exh i b i t  B are noted.  The cri t i que of the Ke l l ough art i c l e  
and the prov i s i on of  expert test i mony and two stud ies  on t h i s  i ssue are apprec ia­
ted . The text of Sec t i on 4 . 1 . 5 . 4  has been rev i sed based on th i s  add i t i ona l 
i nformat ion.  
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H I T I GAT I VE MEASURES 

The f o l l ow i ng comme n t s  are  focused on the m i t iga t i ve mea s u r e s  

proposed i n  the DE I S ,  most o f  wh ich a r e  d i scussed i n  Sect ion 4 . 3 ,  

pages 4 - 6 1 to 4 -6 9 .  

S e c t ion 4 . 3 . 1 ,  p .  4 - 6 1 . In dec i d i ng w h a t  du s t -con t r o l  

proce dure s for unpaved h a u l  r o a d s  a r e  • prope r , •  -the f a c t  t h a t  most 

por t io ns o f  t he l i ne l i e far from any loca l res i d e n t s  sho u l d be 

t a ke n  i n to accoun t .  The compa n i e s  shou l d  o n l y  be req u i r ed to 

fol low those logg i ng and cons t r u c t ion proce d u r e s  t y p i c a l l y 

fo l l owed i n  t h e  r e l ev a n t  a r e a . 

Sect ion 4 . 3 . 2 . 1 ,  p. 4 - 6 2 .  L i nes 3 - 4 .  of the f i r s t  f u l l 

p a r a g r a ph s h o u l d  read •where s l opes canno t  be avo ided , they w i l l  

b e  spanned where pr act i ca b l e  by t h e  powe r l i ne • • • • The 

topog raphy i n  the pro j e c t  a r e a  i s  s u ch that there may be s t e e p  

s l opes t h a t  cannot be spanned , s u c h  as where t h e  l i ne i s  rou t ed on 

s i de s l opes to avo id wet l a nd s .  I n  l i ne 6 o f  the f i r s t  f u l l  

p a r ag raph , the words • 1 0 \  o r •  shou l d  be de l e t e d . Tw e n ty pe r c e n t  

i s  t h e  c r i t i c a l  s l ope u s e d  i n  t h e  Vo l .  2 ana l y s i s  a n d  be t t er 

r e f l e c t s  the topog raphy i n  t h e  pr oject a r e a .  I n  l i ne 3 o f  t h e  

t h i r d  f u l l  p a r ag r aph , t h e  t e x t  shou ld read : • so as to f o l l ow 

whe rev e r  pr act i c a b l e  t h e  g e ne r a l  con t o u r  • •  Avo ida nce o f  

a l l  s t eep s l o pe s ,  we t l a nd s ,  a n d  ag r i cu l t u r a l  so i l s  b y  n e w  access 

VET CO-S 

Comment i s  noted. 

VETC0-6 

The text of  Secti on 4 . 3 . 2 . 1 has been revi sed to c l ari fy the i ssues rai sed i n  
thi s comment. 
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V f T C0 - 6  ( roads may not be poss i b l e  w i t h o u t  unnece s s a r i l y l ong roads - - w i th 

V.E T C 0 - 7  

V E T C 0 - 8  

a t tendant e n v i ronme n t a l  impa c t s  - - ove r t h e  prope r t y  o f  o t h e r  l a nd 

owne r s .  

I n  l i ne 3 o f  t he fou r t h  f u l l  paragr aph , a f t e r  t h e  wor d s  

" s t r e a m  cond i t ions•  shou l d  be added : " o r  the s ummer s e a son to 

take advan tage o f  d r y  cond i t io ns . •  A t  t h e  end o f  t h e  f i f t h  fu l l  

p a r ag r aph on the pag e ,  t h e  fo l l ow i ng s e n t ence sho u l d  be added : 

•The comp a r a b l e  r e fe rence for wor k  in New Hampsh i r e  is � T i mbe r 

H a r ve s t i ng P r a c t i ce s  for Con t ro l l i n g  Eros i o n •  ( New Hamp s h i r e  W a t e r  

S u pp l y  a n d  Po l l u t io n  Co n t r o l  Comm i s s i o n ,  J a nuary , 1 9 7 9 ) . "  [ Sect ion 4 . 3 . 2 . 1 ,  p .  4 - 6 3 .  I n  t h e  f i r s t  f u l l pa r ag r a ph o n  t h e  

p ag e ,  the wo

.

rds " a s  m u c h  a s  p r a c t i c a b l e "  shou l d  be i n s e r t ed a f t e r  

h e  wo rds " s k i r t ed o r  span ned " a n d  be fore t h e  wor d s  " s o  as to 

educe the I mp a c t s  

Se ct 1 o n  4 . 3 . 2 . 3 ,  p .  4 - 6 3 .  T h e  l a s t  paragraph o f  th i s  sec t i c n  

o f  t he d r a f t  E I S  requ i r e s  VETCO t o  prepa re a nd s u bm i t  a p l an for 

s l a sh d i s po s a l  to t h e  Vermo n t  Agency o f  E n v i ronme n t a l 

Conse r v a t ion . The p a r a g r aph i mp l i e s  t h a t  mos t  s l a s h  ma t e r i a l  w i l l  

be c h i p ped and s p r e ad over the r ig h t - o f -way i n  remo t e  a r e a s ,  t h a t  

l a rg e -d i ame t e r  woody vege t a t io n  m a y  b e  p i l ed w i t h i n  t h e  c l e a r ed 

a rea and t h a t  sma l l - d i ame t e r  vege t a t i o n  may be l e f t  on the g round 

for n a t u r a l  decay . The p a r a g r aph does not add r e s s  the bu r n i ng 

d 1 spo s a l  tec hn i q u e s  t h a t  w i l l  a l s o  be u s e d , as s t a t e d  i n  

I n fo rma t i on prov ided t o  DOE b y  Memo r a nd um f rom pro j ec t  e n g i ne e r  

R i s t - f r o s �  As soc i a te s s u pp l eme n t i n g  S e c t i o n  I l i C . l .  o f  the 

VET C0- 7 

T he text of Sec t i o n  4 . 3 . 2 . l has been rev i sed to exp l i c i t ly convey t h i s  i ntent . 

VETC0-8 

The text of Sec t i on 4 . 3 . 2 . 3  has been mod i f i ed to re f l ec t  the App l i can t ' s  p l an 
to burn s l a s h  i f  cond i t i ons perm i t .  
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VETC0-8 I Env L ronme n t a l  Repo r t . The d r a f t  E I S  s ho u l d  make c l e a r  t h a t  w a s t e  

b r u s h  a nd smal l -d i ame ter top wood may be p i l ed a n d  bur ned i f  

we a t h e r  and a i r  qu a l i ty cond i t ions perm i t .  The pre f e r red met hod , 

p a r t i c u l a r l y  i n  r emo t e  locat i o n s , w i l l  be to burn the s l a s h . Th i s  

i s  a s t a nd a rd proced u r e  i n  Vermon t .  Such bu r n i ng i s  reg u l a ted by 

the S t a t e ,  a n d  VETCO w i l l  ob t a i n  the nece s s a ry approv a l s  f r om t h e  

Ve rmo n t  Age ncy o f  E nv i ronme n t a l Conserv a t i o n  before any s l a s h  i s  

burned . 

VETC0-9 Sect i o n  4 . 3 . 2 . 4 ,  p .  4 - 6 4 . I n  t h e  second l i ne o f  t he f i r s t  

f u l l  p a r ag r a ph o n  the p ag e ,  a f te r  t h e  words • . •  m i t i g a t i v e 

me a s u r e s  w i l l  be impl eme n t e d , "  the wo rds "wherever pr a c t i c a b l e "  

s h o u l d  b e  i n se r t ed be fore t h e  c o l o n . R i g h t - a ng l e  cross i ng s  o f  

h l ghway s ,  m a 1ntenance o f  veg e t a t i v e  screens a l ong h ig h w ay s ,  and 

m i n i m i z a t i o n  o f  l o ng v i ews are not pract i c a b l e  i n  a l l i n s t a nces 

due to topog r aphy , e x i s t i ng l a nd uses , e t c .  

V E TC0 - 10 S e c t i o n  4 . 3 . 3 ,  p .  4 - 6 4 . I n  l i ne 1 8  o f  the f i r s t  p a r a g r aph o f  

t h i s  sect 1 o n ,  a f t e r  t h e  wo r d s  " e ro s 1 o n  d u r i ng l ogg i ng 

o pe r a t ions , "  the fo l l ow i ng shou l d  be added : a n d  procedures 

s ug g e s ted by t h e  New H a mpsh i r e  water Supply a n d  Po l l u t i o n  Co n t r o l  

Comm i s s i o n  w L l l  b e  f o l l owed f o r  wo r k  1 n  New Hampsh i r e . "  A l so ,  1 t  

may not a lways be des i r a b l e  t o  remove " t empor a r y "  br tdges . 

At the end of the second p a r a g r a p h  of the sect t o n ,  l i nP 7 ,  

a f t e r  the words " pe r iods o f  h i g h  f l ow , �  t h e  f o l l ow i ng s h o u l d  be 

added : " o r  log o r  t L mbe r br i d g e s  w i l l  be used . "  W L t h  r e f e r e n c e  

t o  t h e  f i r s t  and t h i rd p a r a g r a ph s ,  i t  m a y  not  b e  f e a s l b l e  i n  a l l  

VETC0-9 

S t a f f  agrees w i th th i s  comme n t  and has i ns e rted the suggested l a nguage i n to 
Sec t i on 4 . 3 . 2 . 4 .  
VETC0- 10 

T he Sec t i on 4 . 3 . 3 has been rev i s ed to c l a r i fy the spec i f i c  conten t i ons of t h i s 
comme n t .  
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V E T C0- 10 l eases , d e pe n d i ng upon t e r r a i n  cond i t i o n s ,  e i t h e r  to prov i d e  a 

V E TC0- 1 1  

V E TC0- 12 

bu f f e r  s t r 1 p  of und e r sto[ y vege t a t i o n  a l ong s t re a m  banks of not 

less t h a n  1 0 0  f t . or to p l ace s t ruct ures no c l oser than 200 f t .  to 

s t re am b a nk s .  An e x am p l e  of  t he l a t t e r  i s  the ce n t e r l i ne a l ong 

the Come r fo r d  Re se rvo i r  i n  New Hampsh i r e ,  where the proposed l i ne 

pa r a l le l s a n  e x i s t i n g  r ig h t - o f -way . These req u i reme n t s  shou l d  be 

mod i f i ed , t h e r e f o r e ,  by t h e  add i t io n  of the words "wherever 

pract i ca b l e . " DOE s hou l d  prov i d e  for con s u l t a t i o n  in  s uch cases 

w i t� the  Vermont Age n cy o f  E n v i ronme n t a l Co nse rva t ion  and the 

Wa ter S u p p l y  and Po l l u t io n  Con t r o l  Comm i s s i o n  i n  New Hampsh i r e  and 

shou l d  a l l ow case-by-case d e v i a t ions f r om DOE ' s  broad req u i reme n t s  

1 f  loc a l  cond i t i ons wa r r a n t . 

Se c t i o n  4 . 3 . 4 . 1 ,  p .  4 - 6 5 . A t  t h e  end o f  the f i r s t  paragr aph 

o f  t h i s  sect ion ( t he parag r a ph o n  " Veg e t a t i o n " ) ,  the f o l l ow i ng 

sent ence shou l d  be added : " N EET ' s  spec i f i c a t ions and po l i c ie s  for 

veg e t a t i ve c l e a r i ng a nd con t r o l  a re i nc l ud ed i n  the r e s ponses t o  

Req u e s t s  I I - 1 1 a nd - 1 4 ,  Supp l eme n t  to E R ,  Vo l .  2 . "  

S e c t i o n  4 . 3 . 4 . 2 ,  p. 4 - 6 6 .  Th e f i r s t  f u l l  p a r a g r aph o n  the 

page s h o u l d  beg i n  a s  fo l l ow s : " Du r i ng t he spr i ng t h a w , access 

rouds shou l d  be c losed to co n s t r u c t i o n  veh i c l e s  . I t  i s  

o n l y  d u r i ng t h e  spr i ng t h a w  t h a t  a t t emp t s  t o  use access roads may 

r es u l t  i n  unacce p t a b l e  e n v i ronme n t a l  damag e .  A f t e r  the spr i ng 

t h a w ,  roads a r c  s t a b l e  even d u r i ng ra i n  a nd o t h e r  t y pes o f  

l n c leme n t  we a t h er . 

VE TC0- 1 1  

Such l a nguage has been added t o  the text o f  Sec t i on 4 . 3 . 4 . 1 .  

VE TC0- 12 

The text o f  Sec t i on 4 . 3 . 4 . 2  has been mod i f i ed to express th i s  content i on .  n 
I 
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V E T C0- 1 3  
Sect ion 4 . 3 . 5 ,  p .  4 - 6 6 . VETCO h a s  m a i n t a ined a nd w i l l  

con t i n ue to ma i n ta i n  chan n e l s  o f  commu n i c a t ion w i t h  loca l pe r son s .  

A n  adv i sory comm i t t ee h a s  a l r eady bee n formed t o  fa c i l i ta t e  t h e  

pro v i s i o n  o f  i n forma t ion to loca l i t i e s .  Howeve r ,  dec i s ions about 

f i n a l  rou t e  loca t io n ,  con s t r u c t ion p r a c t i ce s  and o t h e r  

con s t r uc t ion t e c h n i q u e s  a re s u b j ect to s t a t e  approva l .  Th u s ,  t h e  

E I S  s hou l d  r e f l e ct th a t ,  a l though VETCO a nd N EET f u l l y  i n t e nd to 

r e s pond to loca l conce rn s ,  comme n t s  f rom t ownspeop l e  are ad v i so r y . 

V E T C0- 14 f Conc� r n i n g  depre c i a t ion for t a x  purposes , see commen t s  on 

Se ct i o n  4 . 1 . 5 . 3  b e l ow ,  under • Ad d i t ion a l  Commen t s . •  Und e r  Vermo n t  

l aw ,  pu b l i c- u t i l i ty f a c i l i t ie s  a r e  not deprec i a ted fO r t a x  

p u r poses . I n s t e ad , each u t i l i ty prov i d e s  t h e  P ub l i c  Serv ice Board 

w 1 th the va l u e o f  t r ansm i s s ion f a c i l i t i e s  on i t s  boo k s  for each 

town i n  wh i ch s uch f a c i l 1 t i e s  a re loca t e d . The Boa rd , i n  t u rn , 

d 1 s t r 1 bu t e s  t h �  v a l u es to t h e  l i s t e r s  i n  each town i n  the s t a t e .  

The l o ca l l i s t e r s  t h e n  f i x  t h e  prope r t y  v a l u e , a n d  t h e  f ac i l i t i e s  

a re t a x e d  a t  t h e  loca l tax r a t e .  Ve r .  S t a t .  Ann . ,  t i t .  3 2 ,  S 

4 4 5 2  { 1 9 8 1  ) . The d r a f t  E I S  s h o u l d  make c l e a r  t h a t  i n  Vermont t h e  

E3o a r d  h a s  t h e  re spons i b l l i ty t o  prov ide t a x  i n forma t io n  to t h e  

t o wn s .  

VET C0- 1 5  [ s e c t  10n 

pa r- a g r- a ph o f  

�; t r t J C t U r f" S  

_ o l n r prl , hut 

4 . 3 . 6 ,  o .  4 - 6 7 .  The l a s t  s e n t e n c e  in  the f i r s t  fu l l  

t h e  se c t i o n , beg i n n i ng " A l l  t ra n sm i s s ion l i ne 

" s hou l d  be d e l e ted . The s t r u c t t J r e s  w i l l  n o t  be 

w i l l  be of n a t u r a l l y  w e a t h e r i ng s t e e l .  W i t h  

VE TC0- 16 (r e t f! r f' n CP t n  t h f� 5(�cond p a r a g r aph , VETCO a nd N E ET d o  no t i n t e nd t o  

V E T C0- 1 3  

Comment noted. 

V E TC0- 14 

T he text o f  Sec t i on 4 . 1 . 5 . 3 has been rev i s ed to re f l ec t  new i nforma t i on and t h i s  
comme n t .  

V E T C0- 1 5 

Comme nt note d .  T he text of Sec t i on 4 . 3 . 6  h a s  been rev i se d .  

VE TC0- 16 

T he s t a f f  d i d  not i ntend to i mp l y  that the e n t i re l ength o f  the r i g h t- o f - way 
s hou l d  be tapered through the use of tree- topp i ng techn i ques.  Howeve r ,  the 
s t a f f  be l i eves that tree topp i ng ,  s e l ec t i v e  c l ea r i ng , and add i t i ona l s l a n t i ng 
w i l l  be he l p f u l  near v i s ua l l y sens i t i v e  areas such as road cross i ngs , r i ve r  
and s t ream c ross i ngs , recre a t i on area s ,  a n d  res i de nt i a l  structures . T he s e  
tec h n i ques are a l so i mportant i n  the rete n t i on of w i l d l i fe t r a v e l  corri dors 
a c ross t ransm i s s i on l i ne r i g h t- of-way as d i scussed i n  Sec t i on 4 . 3 . 4 . 1 .  T he 
text of Sec t i on 4 . 3 . 6  has been rev i s ed to i nd i ca te those areas where such 
m i t i ga t i ve measures are approp r i ate . 

("") 
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VE TC0- 16 I use tape red c l e a r i ng for the e n t i re leng t h  of t h e  r i gh t-o f-way . 

It has been t he i r  exper i ence t ha t ,  g i ven the type of veg e t a t ion 

preva l e n t  i n  the p r o j e c t  a r e a ,  t r ee- topp i ng is i ne f f ec t i ve and 

und u l y  expens ive . The ma j or 1 ty of the l i ne in Vermont crosses 

prope r t y  owned by pape r compa n i e s .  The paper compan i e s  may ,  a s  a 

r e s u l t of nego t i a t i o n , pe r form some of the ac t u a l  c l e a r i ng i n  

o r d e r  to ma r k e t  the wood t h e r e by c u t .  VETCO b e l ieves t h a t  t h e  

pape r compa n i e s  w i l l  n o t  ag ree to t o p  t rees to ach ieve t he tapered 

e f fect because t he i r  c u t t i ng eq u i pmen t  and pract ices a r e  d e s i g n ed 

for c l e a r  cu t t i ng ,  not topp i ng .  VETCO des i res to c l e a r  the 

r i g h t-o f -way to t he max imum e x t e n t  pract i ca b l e  cons i s t e n t  w i t h  t h e  

h a r ve s t i ng t e c h n iques a l ready i n  u s e  in the are a .  

VE TC0- 1 7  I O t h e r  t h a n  t hose a reas chosen for s e l ec t i ve c l ea r i ng and 

V E T C0- 18 

o t h e r  spe c i a l  l a nd s c a p i ng tech n 1 q ue s ,  the r i g h t - o f -way w i l l  

i n i t i a l l y be c l ea r - cu t .  VETCO and NEET i n tend t o  promote t h e  

" t apered " e f fe c t  b y  e s t a b l i s h i ng a p� rmanent cover o f  low-g row i ng 

vege t a t io n ,  s uch as h e r b s ,  s h r u b s ,  and l ow ma t u r e-he i g h t  t rees . 

The fou r t h  s e n t ence of the f i f t h  parag raph sho u l d  be 

cor re c t ed to read " a l so ,  the l i ne s h o u l d  be p l aced at the l owe s t  

e l eva t i on pos s i b l e  i n  t h e  co r r idor t h a t  r u n s  a l ong t h e  we s t  s l opes 

of the Po t a s h  Moun t a i n s ,  co n s i s t en t  w i t h  m i n i m i z i ng any adver se 

1mpact on t he N u l h egan deeryard . "  The d r a f t  E I S e l sewhere 

recog n i z es the impor t a nce of t h i s  d e e r -w i n t e r i ng a r e a  and s ho u l d  

not , i n  i t s  d i s c u s s ion o f  m i t i g a t ion me a s u r e s , recommend a 

loca t ion t h a t  m i g h t  j eopard i z e  t h i s  a re a .  

VETC0-17 

Comment noted. The staff is aware of ri ght-of-way construc t i on methods. 
Refer to Response VETC0-16 concerning se lected r i ght-of-way areas requ i r i ng 
spec i al l andscapi ng techni ques .  

VETC0- 18 

Comment noted. The text of Section 4 . 3 . 6  has been rev i sed. 
n 
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VETC0 - 1 9  Sect ion 4 . 3 . 8 . 2 ,  pp .  4 - 6 6  to 4 - 6 9 .  The Vermo n t  De p a r t me n t  o f  

Agr i c u l t u r e ,  w i t h  adv i ce f rom t h e  Ve rmo n t  Pe s t i c ide Ad v i sory 

Cou n c i l ,  and t he New Hamp s h i r e  Pes t i c i d e  C o n t r o l  Board s t r i c t l y  

r eg u l a t e  t h e  use o f  h e r b i c ide s ,  i nc l ud i ng t h e  t y pe o f  chem i c a l  

u se d ,  m i x t ur e  st reng t h ,  a ppl i ca t ion tech n i q ues , dos ag e ,  t im i ng o f  

ap pl i c a t ion a n d  s o  for t h .  VETCO a n d  NEET w i l l  n o t  u s e  a n y  

herb i c ides un t i l  t h e y  h a v e  obta i ned appropr i a t e  pe r m i t s .  The 

Depar tment proh i b i t s  s p r a y i ng w i t h i n 1 0 0  feet of water s u pp l ies o r  

s t reams , and , beca u s e  o f  the remote a r e a  invo l ve d ,  VETCO a nd NEET 

do not i n tend to mon i tor g r o u nd and s u r f a ce water for pe s t i c ide 

res i d ue s .  fu r t her mo r e ,  VE�CO i n te nd s  to use m a n u a l  t e c h n iques for 

mo st  h e r b i c ide app l i c a t ion s .  T he topog raphy in the pro je c t  area 

i s  not condu c ive to mech a n i c a l  veg e t a t ive ma i n t e n ance , such as 

mow i n g .  T he EIS s h o u l d  emph a s i z e ,  howeve r ,  that mech a n i ca l  means 

o f  ma i n t ena nce w i l l  be used where i t  is pr act i c a b l e  to do so , and 

that a n y  veg e t a t io n  that w i l l  be removed a l ong bu f f er a reas w i l l  

be hand-cu t .  

ADD I T IONAL COMMENTS 

Th i s  sect ion con s i s t s  o f  add i t ion a l  co�me n t s  to var ious 

spec i f i c po r t io n s  o f  the OE I S .  The comme n t s  here a r e  a r r a nged 

se r i a l l y by s e c t i o n  number and page r.umber of the DE I S .  

VETC0-19 

The text of Secti ons 4 . 1 . 3 . 1 and 4 . 3 .8 . 2 has been rev i sed to clari fy vegetati on 
control methods .  

n I 
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VE TC0- 20� S e c t ion 1 . 2 ,  p .  1 - 1 . From l i ne 2 o f  t he f i r s t  f u l l  parag r a ph 

of the sect i o n , d e l e t e  the word • t h e rma l . •  The the rmal r a t i ng i s  

much g r e a t e r  t h a n  2 , 0 0 0  HW . 

VETC0-21  ( Sect ion 1 . 2 ,  p .  1 - 2 .  I n  l i ne s  2 - 3  o f  t h e  foo t no t e , t he t e x t 

�hould read • N i n e  of the 6 4  u t i l i t i es • 

VE TC0-22 ( Se ct i on 2 . 1 . 2 . 3 ,  p .  2 - 9 .  I n  the second pa ragr aph of t he 

sec t io n ,  1 i n e  5 ,  t h e  words • a nd conve r t e r  wo r k •  should be cha nged 

t o  • a nd bus work . ·  In the t h i rd p a r a g r a ph , l i ne 5, t he word 

• N E Pco• s h o u l d  be changed to -New E ng l a nd • :  the m i crowave s y s t e m  

i s  not owned so l e l y  b y  N E PC O ,  bu t i s  s h a red w i t h o t h e r  u s e r s  in 

New E ng l a nd .  The s e n t ence a t  l i n e s  8-9 o f  the t h i r d  paragraph 

s hou l d  read : • Two sma l l e r ,  pa s s ive r e f l e c t e r s  w i l l  be p l aced 

sotJ t h e a s t  of Rou t e  1 3 5  near the conve r ter t e r m i n a l . •  

VETC0-23 r In the f i f t h parag raph , l i ne ) ,  a f t e r  t h e  wo rd s " o f  the HVDC 

i n te rconne c t ion� the fol l ow i ng s h o u l d  be added : • a nd to 

accommod a t e  abno rma l ope r a t i ng cond i t ion s . •  The d u a l  purpose of 

the g round e l e ct rode is e x p l a i n ed in the suppl eme n t  to Vol ume 1 o f  

t h e  E H .  I n  l i ne 1 1  of the s a m e  parag r aph , a f t e r  t he wo rds • t o be 

u s e d •  s h o u l d  be added t he wo rds • tor abnormal o pe r a t i ng 

cond i t i ons . ·  W i t h  re f e r e n ce to l i ne s  4 - 5  of the s i x t h p a r a g r a ph , 

see Exh i b i t  7 of t hese comme n t 5  for a r e po r t  on t h e  f i n a l  

s e l e c t ion o f  t h e  g round e l e c t rode s i te .  

VETC0-20 

Thi s text of Sec t i on 1 . 2  has been rev i sed. 

VETC0-21 

The text of Section 1 . 2  has been rev i sed accord i ngly.  

VETC0-22 

These mod i f i cati ons have been i ncorporated i nto the text of Sect i on 2 . 1 . 2 . 3 . 

VETC0-23 

In accordance w i th the new i nformation presented in Exh i b i t  7 of  the App l i cant ' s  
comments , the d i scus s i on o f  the ground e l ectrode and i ts feeder l i ne has been 
mod i f i ed in the text of Sect i on 2 . 1 . 2 . 3 . The dual purpose of the e l ectrode i s  
acknowledged i n  the mod i f i ed text. 
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Sect ion 2 . 1 . 3 . 2 ,  p. 2 - 1 1 .  The f i rs t  l i ne of t he f i r s t  

p a r a g r a p h  o f  t h i s sect ion s h o u l d  r e a d  • • •  w i l l  be c l e ared o f  

t rees ( w i t h s h r ub s  re t a i ned w h e r e  poss i b l e ) to • •  I n  l i ne 

of  the f i r s t  parag r a ph , • 1 e \ •  should repl ace • 1 3 \ •  5 . 3  m i l e s  i n  

Vermont and 5 . 5  m i l e s  i n  New Hampsh i re w i l l  pa r a l l e l  ex i s t i ng 

r ig h t s - o f - way . In t h e  second p a r ag raph of t h i s  sect i o n ,  l i ne s  3 -

4 ,  a r e f e r ence s ho u l d  b e  added to N EET ' s  s t a nd a rd proced u r e  for 

c l e a r i ng ( � ER, Vo l .  2 ) .  

VETC0·25t Se c t i on 3 . 2 . 6 ,  p. 3 - 8 . I n  l i ne 6 of t he f i r s t  f u l l  pa r a g r a ph 

on t h e  pag e ,  t h e  words • appro x i ma t e l y  1 0 0  m• s h o u l d  be repl aced 

w i t h  the words • a pprox im a t e l y  6 1 5  m . •  

I n  l i nes 1 7 - 1 8  o f  t h e  t h i rd f u l l  

p a r a g r a ph o n  t h e  pag e ,  t h e  words •where i t  par a l l e l s  an ex i s t ing 

VETC0- 26 [ Se c t i on 3 . 4 . 1 . 2 ,  p. 3 - 1 3 .  

r ig h t-o f-way fo r a 2 30 - k V  t r ansm i s s ion l i n e •  shou l d  be repl aced 

w i t h the words •where it para l l e l s  e x i s t i ng r i g h t s-o f -way for 1 1 5 -

a n d  3 4 . 5 - k V  t r ansm i s s ion l i nes . •  

VET CO- 27 Se c t ion 3 . 5 . 4 ,  p .  3 - 2 3 .  I n  t he second f u l l  p a r a g r aph on t h e  

page , l i ne 5 ,  t he re ference t o  1 4  lodg i ng e s t a b l i shmen t s  i n  

G r a f ton C o u n t y  m u s t  b e  e r roneo u s , s i n ce G r a fton Coun t y  i n c l udes 

the towns o f  L i t t l e t o n ,  P l ymou t h ,  Lebano n ,  H a nove r ,  francon i a  and 

Be t h l ehem . 

VETC0-24 

The text of Secti o n  2 . 1 . 3 . 2  has been rev i sed. 

VETC0-25 

Comment noted. The text of Section 3 . 2 . 6  has been revi sed to i nd i cate that 
2000 feet equa l s  approxi mate l y  610 meters .  

VETC0-26 

The text o f  Sect i on 3. 1 . 4 . 2 has been revi sed. 

VETC0-27 

The text o f  Sec t i on 3 . 5 . 4  has been rev i sed . 
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Sect ion 3 . 7 . 1 ,  p .  3 - 2 8 :  Se c t ion 4 . 1 . 7 ,  p .  4 - 3 4 ;  Sec t io n  

4 . 3 . 7 ,  p .  4 - 6 7 .  VETCO a nd N E E T  h ave coope r a t e d , a n d  w i l l  con t i n u e  

to coope r a t e ,  w i t h t h e  S t a t e  A�cheo log i s t s  i n  Vermon t ' s  Agency o f  

Dev e l opme n t  and Commun i ty A f f a i r s  ( H i s t o r i c  S i tes D i v i s io n )  a nd 

New tlampsh i r e ' s  H i s to r i c  Preserva t io n  O f f ice . Th e r e  are no 

h i s t o r i c a l  s i tes a l ong t h e  rou t e  a nd no known a rcheolog i c a l  s i t e s . 

I f  a ny a rcheolog ica l s i te s  a r e  d i scove red , a pprop r i a t e m i t ig a t i ve 

measures w i l l  be coord i na ted w i t h t h e  r e l e v a n t  s t a t e  agenc i e s . 

V E TC0- 29[ Sect ion 4 . 1 . 3 . 1 ,  p. 4 - 1 4 .  I n  l i nes 2 - 3  o f  the fo u < t h  f u l l 

p a r a g r a ph on the p a g e ,  t h e  wo r d s  " t he l a r g e s t  be i ng t h e  N u l he g a n  

R 1 v e r  a t  Rou te 1 0 5  i n  B l oomf i e l d "  shou l d  b e  rep l aced w i t h • t he 

l a rg e s t  be 1 ng t h e  Connec t 1 c u t  R l ver n e a r  Moore D am . •  

VETC0 - 30 

VETC0- 3 1  

S e c t i on 4 . 2 . 3 . 1 ,  p. 4 - 1 6 .  L i ne s  3 - 5  o f  t h e  f i r s t  p a r a g r a ph 

on the page shou l d  r e ad as fo l l ows : " Pr a c t ices a ccepted by t h e  

Vermont Pe s t i c i d e  Adv i so ry Coun c i l  a nd the New Hampsh i re Pes t i c id e  

Con t ro l  Board w i l l  b e  fo l l owed ( s e e  Sect i o n  4 . 3 . 8 . 2 )  f o r  s e l e c t i v e  

appl i ca t i o n  o f  he r b i c ides ( E R ,  Vo l .  2 a nd Vo l . ) ) . "  

S e c t i o n  4 . 1 . 4 . 1 ,  p .  4 - 1 9 .  T h e  t o t a l  cons t r uct ion t i me o f  t h e  

l i n e ,  i n c l ud i ng c l ea r i ng o f  t h e  r i g h t -o f -wa y ,  i s  a n t i c i pa t ed t o  

cover the pe r iod from Oc tober 1 9 8 3  to Decembe r 1 9 8 5 .  Act u a l  

found a t io n  prepa r a t ion a n d  e r e c t ion w i l l  commence i n  the s ummer o f  

1 9 8 4  w i th some a c : i v i ty t o  con t i n u e  through the w i n t e r .  Al l he avy 

a c t i v i ty w i l l  be s u s pended d u r i ng t h e  s p r i ng snow-me l t  and r u no f f  

p e r iod u n l ess so1ne a r e a s  can b e  found where these cond 1 t i o n s  do 

not p r e s e n t  an u n d u e  burden in t e rms of a ccess road d amage a n d  

VETC0-28 

The staff be l i eves that an archaeo l og i ca l  survey shou l d  be comp l e ted for those 
areas determ i ned by qua l i f i e d  personne l as hav i ng a high probab i l i ty o f  con­
ta i n i ng preh i s to r i c , h i s to r i c ,  o r  pa l eo n to l og i ca l  s i te s .  See Comment/ 
Response VSHP0-2 and rev i sed Sec t i on 4 . 3 . 7 .  

VE TC0··29 

The text of Sec t i on 4 . 1 . 3 . 1 has been rev i s ed.  

VE TC0 - 3 0  

The text of Sec t i on 4 . 1 . 3 . 1 h a s  b e e n  so rev i se d .  

VE TC0- 3 1  

Commen t  noted . 
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VETC0 - 3 l l e x po s u r e  to so i l  eros ion . Comme r c i a l  ope r a t ion i s  sched u l ed f o r  

Octobe r 1 9 8 6  w i t h  the per iod f r o m  J a n u a r y  t hrough September 1 9 8 6  

be i ng ava i l a b l e  f o r  con t i ng e n c i e s  a n d  te s t i ng of the l i ne and 

conv e r t e r  s t a t io n .  It i s  e x pe c t ed t h a t  some fo rm of act iv i ty w i l l  

be found a l l  a l o ng the l i ne t h roughout the pe r i od w i t h  t h e  

e x c ep t ion o f  the spr ing t ime . 

VE TC0- 3 2 [ Sect ion 4 . 1 . 4 . 1 ,  p. 4 - 1 7 .  I n  l i ne 3 o f  the fou r t h  fu l l  

pa rag r a p h ,  t h e  words • 1 00 a c r e s •  s h o u l d  be repl aced by · 1 , 1 0 0  

a c r e s . ·  

VE TC0- 33 S e c t ion 4 . 1 . 4 . 1 ,  p. 4 - 2 3 .  W i t h  reg a rd to the second fu l l  

pa r ag r aph on the pag e ,  i t  s h o u l d  be noted t h a t  a t t r i b u t ion o f  

b io l og i c a l  responses t o  t h e  presence o f  a i r  ions i s  specu l a t i v e  

a n d  con t rove rs i a l . See Ba nk s ,  et a l . ,  T h e  Pub l i c H e a l t h  

I mpl i ca t ions of HVDC Transm i s s ion fa c i l i t i e s :  An A s s e s sment of 

t h e  Ava i l a b l e  Ev i d e n ce , pp.  2 6 - 6 6  ( J a n u a ry 1 9 8 3 ) ,  s u bm i t ted for 

t h e  record on t h i s  App l i c a t io n .  A l s o ,  in t h e l a s t  l i ne on t h e  

pag e ,  the word • e x po ne n t i a l l y '" s hou ld b e  changed t o  '" r a p id l y . •  

VE TC0- 34[ Sect 1 0 n  4 . 1 . 5 . 3 ,  p . . 4 - 2 8 .  W i t h r e f e r e nce to the s i x t h

.

l i ne 

ln t h e  t h l rd f u l l  p a r ag raph on the pag e ,  l t  s h o u l d  be noted t h a t  

L l t t  t e ton l S  a l so a ma Jor comme r c i a l  c e n t e r  in t he a r e a .  W l t h 

r e f erence t o  l i ne 7 of t he f i f t h  f u l l  p a r ag r a ph on the pag e ,  i t  

shou l d  be noted t h a t  the leng t h  o f  the act i v e  con s t r u c t i o n  pe r i od 

VETC0- 32 
Thi s typograph i ca l  error has been corrected in the text of Section 4 . 1 . 4 . 1 . 

VETC0- 33 

DOE staff agrees that the attri bution o f  b i o l og i c a l  responses is controvers i a l  
and that rap i d  d i s s i pa t i o n  i s  a more accurate descr i pt i on .  The text o f  Sec­
t i o n  4. 1 . 4 . 1 has been rev i sed accord i ngly.  

VE T  CO-34 

Secti o n  4 . 1 . 5 . 3  has been rev i sed to ref l ect these comments . 

n 
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VE T C 0 - 34 � 1 1 1  b e  l e s s  t h a

.

n 2 1 / 2  y e a r s ,  n o t  S ye a r s .  A l s o ,  see t he comme n t  

above o n  s�ct 1 o n  3 . 5 . 4 ,  page 3 - 2 3 ,  r eg a rd i ng t h e  n umbe r o f  l od g i ng 

e s t ab l i shme n t <>  1n G r a f ton Co u n t y .  

vuco- 35 

VETC0-36 

Sect ion 4 . 1 . 5 . 3 ,  p .  4 - 2 9 .  I n  t h e  f o u r t h  l i n e  on the pag e , 

t h e  word " e s t ima ted " sho u l d  be i n ser t e d  be f o r e  t h e  wo r d s  " t a x  

r a t e s  o f  t h e  town . •  The o r i g i n a l  s e n t ence sug g e s t s t h a t  d i f f e r e n t  

t a x  r a t e s  c o u l d  a p p l y  1 n  a commu n i t y , b u t  a s  a ma t t e r  o f  l aw the 

deprec i a t ion r a t e used by a u t i l i t y has no bea r i ng on the a s s e s s e d  

v a lue o f  the u t i l i t y ' s  prope r t y i n  a commun i t y .  T h e  s t a ndard o f  

a s se s sme n t  i n  New Hampsh i re a n d  Vermont i s  f a i r  ma r k e t  v a l u e .  

L i kew i s e ,  i n  l i nes 7 - 9  o f  t h e  f i r s t  f u l l  p a r a g r a ph o n  t h i s  pag e ,  

t h e  s e n t e n ce beg i n n ing �Add i t ion a l l y ,  a ut i l i ty w i l l  deprec i a t e  . 

.. s h o u l d  be de l e t ed .  Because f a i r  ma r k e t  v a l ue is t h e  s t andard 

f o r  assessme n t  in New Hamp s h i re and Vermo n t , t h e  d ec l i n i ng book 

v a l ue of u t i l i ty prope r t y  has no l e g a l  force . 

In the second f ll l l  par a g r a ph on the pag e ,  l i ne 8 s ho u l d  read 

. g r a n ted cannot be mad e ,  some d ro p  may occur . "  A l so ,  in 

l i nes 1 0 - 1 2 ,  t h e  s e n t e nce sho u l d  read : " Po t e n t i a l  decreases in 

tax revPnues on l an d s  w i t h i n  the easeme n t  wo u l d  be o f f s e t  by the 

c or r � spond 1 nq i ncrease in a s s e s s e d  v a  1 u e  o f  t h e  r ig h t - o f  -way and 

t P r m i n a l  l a nd . "  For e x dmp l e ,  in t h e  Tow n s  of L i t t l e ton a n d  

Mon r�e , N e w  ti ampsh t r e , N E ET w i l l  i nv e s t  5 4 . 6  m i l l i o n  and 5 9 0  

m 1 l l 1 o n ,  r e s pect ive l y ,  f o r  t h e  pr o j e c t ,  wh t l e o n l y  a l t m t t ed 

n umbe r o f  dwe l l t n g s  ( � comm(' n t s  on Se c t i o n  4 . 1 . 5 . 4 ,  b e l ow ) mdy 

h avP l t m i t rd v t ews o f  the pro j e c t  f ac i l i t te s  -- u s u a l ly tops of 

VETC0-35 

The text of Seeton 4 . 1 . 5 . 3 has been rev i sed.  

VETC0-36 

The text of Sect i on 4 . 1 . 5 . 4  has been revi sed to take i nto account thi s comment.  

n 
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VETC0- 36 lhe t ra n sm i s s ion  s t ructures - - d ur i ng some sea sons o f  the yea r .  

f i na l l y ,  w i th reg a rd to the d i sc u s s ion on t h i s  page o f  the D E I S  

g e n e r a l l y ,  s e e  E x h 1 b i t  8 o f  these comme n t s  o n  l a nd d ev a l ua t ion a n d  

t he comme n t s  above on Sect i o n  4 . 3 . 5 ,  under " M i t i g a t i v e  Measur e s . "  

V ETC0- 3 7  r Se ct ion 4 . 1 . 5 . 4 ,  p .  4 - 3 0 .  W i th r e f e rence to t h e  f i r s t  f u l l  

parag r a ph o n  the pag e ,  the f o l l ow i ng hou s i ng d a t a  for t h e  New 

Hampsh i c e po r t ton o f  t he l i ne sho u l d  be i nc l ud ed : three or 

perhaps four perma n e n t  r e s idences l e s s  t h a n  1 , 0 0 0  feet f rom t h e  

cent e r l i n e ,  seven w i t h i n  1 , 000- 1 , 5 0 0  f e e t , e i g h t  w i t h i n  1 , 50 0 -

2 , 0 0 0  fee t ,  a nd two w i t h i n  2 , 00 0 - 2 , 5 0 0  f ee t .  W i t h  re f e re nce t o  

the th i r d and fou c t h  pa r a g r a phs o f  t h i s  sect ion , p l e a s e  see 

E xh i b i t  8, a t t a ched , for comme n t s  on the l a nd d e v a l uat ion i s s ue . 

VETC0 - 38 [ Sec t ion 4 . 1 . 6 . 2 ,  p .  4 - ) 4 .  I n  l i nes 8 - 9  o f  t h e  Summa ry 

p a c a g r a ph L n  the center o f  the pag e ,  the t e x t  sho u l d  r e ad : " a nd 

( 4 )  t h e  Moore and Come r fo r d  Rese r v o i r  areas i n  Ve rmo n t  and New 

H a mpsh i r e  - - Segme n t  I . "  

V ETC0- 39 Sec t io n  4 . 1 . 8 . 2 ,  pp .  4 - 3 6  t o  4 - 3 7 .  The sen t e nces b r idg i n g  

t he s e  two pages shou l d  read a s  fo l l ow s :  " When o b j e c t s  o f  

d i f f e c e n t  vol t age come i n t o  con t ac t , a t ra n s i e n t  e l e c t r i c  c u r r e n t  

t r an s fe r s  cha rge f com t h e  h i g h e r  to lowe r vo l t a g e .  I f  t h e  v o l tage 

d i f f e re n ce between the t �o objects L S  s u f f i c i e n t l y  l a rg e ,  a s i ng l e  

s p a r k  d i sc h a cge may occu r . " 

VETC0-37 

The text of Sec t i on 4 . 1 . 5 . 4 has been rev i sed to i ncorporate the new i nformat i on 
provi ded. ·  

VETC0-38 

Staff agrees and has added the suggested statement to the i nd i cated paragraph 
in Section 4 . 1 . 6 . 2 . 

VETC0-39 

Staff agrees that this wordi ng is more accurate , and appropri ate rev i si ons 
have been made i n  the text of Secti on 4 . 1 . 8. 2 . 

("") 
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Ta b l e  4 . 5 ,  o. 4 - 3 8 ,  and re l a ted te x t .  As recog n i z e d  

e l s ew h e r e  i n  t h e  D E I S  (� �· p .  4 - 4 1 :  r e f e r ences 9 &- 1 0 ,  p .  

4 - 7 5 ) ,  con t i n u i ng s t ud i es l a s t  year a t  P r o j e c t  UHV prov i d ed 

s uppl eme n t a l  i n forma t i on on the e l e c t r i c a l  e f fe c t s  of the des i g n  

con f i g u r a t ion f o r  t h e  t r a n s m i s s ion l i n e .  Th i s  s uppl emen t a l  

i n fo rma t i o n ,  howev e r ,  h a s  n o t  been i n c l uded i n  T a b l e  4 . 5  o f  t h e  

D E I S  and re l a ted t e x t .  Ce r t a i n  l i nes o f  Tabl e 4 . 5  s h o u l d  be 

r e v i sed as fo l lows : 

•)0• · 1 2• .,. +10• 

so, §H SOi H• SO\ 95, so, 95\ 
C o�o l c u l •ted e l e c t ro­

a t • t  ic f i e l d  -2 . )  _ ,  ' "  
F • i r  ( w l n t • r l  

r.a i r  C s u..,._ r )  

Jl .a 1 n  

U , O ? J  

1 6 , 1 4 1  

l , S & l  

-· 
-· 
-· 

-· - 1 1  - 1 �  . .  • l l  

+ 2 , )  

+ 2 .  s +6 

_, - 1 7 . 1  - 2 6 . )  + 1 1 . 6  + 2 8 . ?  ., • l l  
· 1 2  • 2 9 . 1  - H . 4  + 2 ? . 9  + ) 2 . 1  + 1 0  + I S  

Source :  Johnson ( 1 9 1 2 c )  - - Supph·-ntal Teati 1110n y ,  June 8 .  1 , 8 2  ( .- e su l t a  o f  Test.s 
Perfor .. d f r o.  H.ay 14 .. 1982 t.o J'-lne 1. 1 9 8 2 1 . 

The r e f e r e n ce "Johnson 1 9 8 2 c "  i s  Johnson ' s  S u ppl eme n t a l  Test imony 

of June 8 ,  1 9 8 2 ,  see comme n t s  be l ow on Re f e r e n ces , p. 4 - 7 5 .  

Cor r e s pond i ng l y ,  t h e  second f u l l  p a r ag r aph o n  p .  4 - 3 9  s h o u l d  be 

r e v i sed a s  fo l l ows ; 

L i ne 2 :  

L i ne 4 :  

L l  ne 7 :  

" • • •  were b e l ow - 1 7  kV/m and + 1 9  kV/m 5 0 %  o f  t h e  
t i me a n d  be l ow - 2 6  kV/m and + 2 9  k V / m  9 5 \  o f  t h e  
t ime ( Ta b l e  4 . 5 )  . •  

• • •  w we r e  b e l o w  +6 . 0  kV/m 5 0 %  o f  the t i me and l e s s  
t h a n  - 9  and + 1 1-kV/m 9 5 \  o f  t h e  t i me . "  

• • . •  v a l u e s  be low - 3 0  a nd + 2 8  kV/m occu r r i ng 5 0 %  o f  
the t i me d u r i ng t h e s e  cond i t i o n s  a nd v a l ues b e l o w  
- 3 4  a nd + 3 2  k V/m occ u r r i ng 9 5 % o f  t h e  t i me ( Ta b l e  
4 .  5 )  • •  

VETC0-40 

The staff has rev i ewed Johnson ' s  suppl ementary tes t i mony and agrees that 
va l ues i n  the text and tab les  shou l d  be changed accord i ng l y .  The text and 
tab l es have been corrected to reflect thi s new i nformat ion .  

n 
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Li n e  1 2 :  • , , , be i ng • 1 5 kV/m and - 1 4  kV/m . "  

I n  the f i f t h  fu l l  parag r a ph on p .  4 - 2 3 ,  t h e  fou r t h  l i ne shou l d  

more a ppropr i a te l y r e ad � • . .  u n d e r  t h e  l i nes i n  e x ce s s  o f � 3 0  kV/m 

( S ect ion 4 . 1 . 8 )  . •  F i n a l l y ,  the conc l u s ion a t  the end o f  the t h i r d 

f u l l  p a r a g r a p h , p .  4 - 4 8 ,  co nce r n i ng the r e duced pote n t i a l  for 

corona shou l d  be q ua l i f ie d  a s  not r e f e r r i n g  to spr i n g / s umme r f a i r  

we a t h e r  d a t a  and foul  wea ther cond i t i on s .  

Th e s u p p l eme n t a l  UHV d a t a  a l so ind i c a tes t h a t  mod i f i c a t ions 

s ho u l d  be made t o  l i nes 8 - 1 4  o f  t h e  t h i rd f u l l  p a r a g r aph on p.  4 -

3 7 ,  a s  fo l l ow s :  

. . .  r a nged u p  t o  2 9  kV/m { T a b l e  4 . 5 ) .  Th i s  i s  above the 
aver age t h r e s h o l d  for pe r cept ion r e po r ted i n  the t e s t s  
d i sc u ssed above . Perce p t ion o f  the f i e l d u n d e r  the proposed 
l i ne is a n t i c i pa t ed to occur occ a s io n a l l y d u r 1 ng f a i �  wea t h e r  
d i re c t l y  u n d e r  t h e  conducto� s .  ( J ohnson 1 9 8 2 c . ) Dur i ng fou l 
w e a t h e r  f i e l d s  in t h e  l i ne � ig h t - o f -way can a l so e x ceed t h e  
t h r esho l d  o f  percept ion for humans ( Ta b l e  4 . 5 ) . Pe � ce p t i o n  
i s  a r e s u l t  o f  head and body h a i �  s t i mu l a t i o n . Howeve � ,  
d u r i n g  foul  w e a t he r f  perce p t i o n  i s  much l e s s  l i ke l y be cause 
a n  e x posed i nd i v id u a l i s  e x pe c t ed to be protect ed by 
c l ot h i ng .  

W i th r e f e r e nce t o  the d i sc u s s i o n  i n  the f i � s t  f u l l  parag � a p h  on p .  

4 - 3 7 ,  i t  s h o u l d  be noted t h a t  John son r e po r ted t h a t  a pers on o n  

d �y so 1 l  o r  o n  a we l l- i n s u l a ted s u � f a ce a t  t h e  wo r s t  l oca t i on 

u nd e � n e a t h  the cond u c t o r s  could � e ce i ve a s hock s i m i l ar t o  t h a t  

exper i e n ced a f te r  wa l k i ng across a c a r p e t  ( J ohnso n  1 9 8 2 c ) . 

VETC0- 4 l r S e c t ion 4 . 1 . 8 . 2 ,  D. 4 - 3 9 .  The "conse rv a t i v e  appr o a c h " 

r e f e r r e d  to a t  t h e  end of t h e  f i r s t  f u l l p a r a g r aph on t h e  p a g e  l S  

u n r e a l l s t i c ,  because i t  f a l l s  t o  rpcog n l t. P  t hP w 1 d e  v a r i a t l o n  i n  

t h e  q u a l i t y  o f  t h e  r e po r t s  rf' l l t>d upo n .  S f> P  d u; c u s s L o n  J. t  pp . 

VETC0-41 

The staff  agrees that there exi sts  a wide range in the sc i enti f i c  qual i ty ( and 
f i nd i ngs ) of  reports on e l ectric  f i e l d  effects and has so i nd i cated on p. 4-39 
of the D E ! S .  I t  i s  because of thi s d i spar i ty that the staff  bel i eves the 
conserva t i ve approach i s  appropri ate for the current assessment. The staff  
a l so agrees that  adverse hea l th effects wi l l  not  occur based on ava i l ab l e  data 
regardi ng the operat i ng characteri s t i c s  o f  the proposed l i ne (Johnson ,  G . B .  
1982c . Suppl emental Testimony by Gary B .  Johnson , Vermont Department o f  
Pub l i c  Serv i ce ,  Docket No. 4622. J une 8 ,  1982 ) .  The staf f ' s  d i scus s i on i n  
the DE IS  d i d  not i nd i cate that adverse hea l th effects woul d  exi s t ,  but d i d  
suggest the pos s i b i l i ty of  sub t l e  but potent i al ly perceivab l e  b i o l og i ca l  
effects or  responses ; these effects shoul d not  be confused wi th adverse hea l th 
effects . The staff  has rev i sed the text of  Sec t i on 4 . 1 . 8 . 2  to rei terate that 
the proposed l i ne wi l l  not represent a hea l th hazard. 

n I 
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VfTC0- 4 1  6 6 - 7 9 ,  Ban k s ,  e t  a l . ,  T h e  Pub l i c  He a l t h Impl icat ions o f  HVDC 

VETC0 - 42 

Tra n s m i s s ion Fac i l i t i e s :  An Assessment o f  the Ava i l ab l e  E v i d ence 

{ J a nuary 1 9 8 3 ) , s ubm i t t ed a s  part of t he record on t h i s  

Appl i c a t ion . The • conse r v a t i ve approach• o f  t h e  DE I S  g i ves equ a l  

credence t o  a l mos t  anecdo t a l  reports t h a t  a r e  not pee r - rev i ewed 

and to con t ro l l ed l a boratory s t ud ie s  t h a t  are peer-rev i ewed . 

{ Moreove r ,  the refe r e n ce to •sco t t -Wa l ton et a 1 . •  in t h e  second 

l i ne s h o u l d  be d e l e ted , for it is a d i s c u s s i o n  of AC f i e l d  

e f fe c t s ,  a n d  f i e l ds a n d  e f fe c t s  from A C  a nd DC t r a nsm i ss ion l i nes 

a r e  q u i t e  d i f fe r e n t . )  Th ere is no s c i e n t i f i ca l l y cred i b l e  

e v i d ence t o  s ug ge s t  adve rse hea l t h e f f e c t s  a t t r ibu t a b l e  to DC 

e l e c t r i c f i e l d  e x po s u re at f i e l d  s t r e n g t h s  charact e r i s t i c  of t h e  

proposed l i n e .  S e e  Bank s ,  e t  a l . ,  supr a ,  a t  7 8 .  Accord i ng l y ,  

even when e l e c t r i c  f i e l d  s t reng t h  i s  r e l a t i v e l y  e l ev a ted d u r i ng 

f a i r  we a t her in t he s pr i ng and s umme r ,  t h e  l i ne is e x pec t ed to 

produce no adverse hea l t h e f fec t s .  ( The emphas i s  upon l i m i ted 

human exposure dur ing f o u l  we a t h e r ,  in l i nes 9 - 1 1 ,  1 9 - 2 1  o f  t h e  

t h i rd f u l l  parag r a ph o n  p .  4 - 3 9 ,  i s  unnecessary . }  

Table 4 . 6 ,  p .  4 - 4 1 .  A l though t h e  t e x t  o f  t he DE IS d i scus s i ng 

a i r ion conce n t r a t ions i ncor po r a t e s  t he suppl emen t a l  Pro j e c t  U H V  

d a t a  ( s ee f i r s t  f u l l parag raph , p .  4 - 4 1 ) ,  Ta b l e  4 . 6  o n l y  

i nc o r po r a t e s  t h e  e a r l y  d a t a . C e r t a i n  l i nes o f  Tab l e  4 . 6  s h o u l d  b e  

rev i sed as fo l lows : 

VETC0-42 

See Response VETC0-40 
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VETC0-43 

fa i r  { w i n t e r ) 
Fa i r  ( s umme r )  
Freez inq Ra i n  
Ra i n  

- 2 9 -

Dens i t y  ( 1 0 3 ions/cm
3

) •  

Pos i t i ve I on s  

2 . 6  
1 3 7 
1 5 1  
2 2 4  

Neg a t ive I o ns 

3 .  2 
1 3 9 
1 4 9 
1 4  4 

• Med i a n  v a l ue c a l c u l a ted from f i e l d and current mea s u reme n t s  a t  
po i n t  o f  h iq h e s t  dens i ty • • •  

Sour ce : Johnson ( 1 9 8 2 c )  -- Suppleme n t a l  Tes t imony , J une 8 ,  1 9 8 2  
( Re s u l t s  o f  Tes t s  Per formed f rom May 1 4 ,  1 9 8 2  t o  J u ne 1 ,  1 9 8 2 ) . 

A l so ,  t h e  th i rd f u l l parag raph on p. 4 - 2 3  s h o u l d  beq i n :  • ou r i ng 

fo u l and spr i ng/s ummer f a i r  wea t h e r ,  measured ion deRs i t i e s  • • • .  • 

Sect ion 4 . 1 . 8 . 2 ,  p .  4 - 4 0 .  I n  l i nes 1 0 - 1 3  o f  the f i rs t  f u l l  

pa r ag r a ph on the pag e ,  t h e  fo l l ow i ng words should be d e l eted : 

" The l i ne has been s i ted so t h a t  o n l y  one permanent re s id ence i s  

w i t h i n  3 0 5m ( 1 , 0 0 0  f t )  o f  t h e  cen t e r l i n e  ( E R ,  Vo l .  3 ) .  A t  t h i s  

d i s t a nce , • .  Th i s  de l e t io n i s  nece s s a r y  t o  t ake i n t o  account J a t a  

o n  t h e  New Hampsh i r e  por t ion o f  t he l i n e .  Thus , these l i nes 

shou l d  r ead as fo l l ows :  "Cons i d e r i ng the d i s ta nce wh i c h  w i l l  

s e p a r a t e  the l i ne f rom pe rmanent res idences ( see Se c t i o n  4 . 1 . 5 . 4 ) ,  

a l l  e l ec t r i c  f i e l d ,  po l l u t a n t s  and no i s e  crea ted by t he l i ne w i l l  

approach amb i e n t  b a c kg round l eve l s  a t  permanent re s id e nces a l ong 

t h e  l i ne .  • 

VETC0-44 1: S e c t ion 4 . 2 . 1 . 1 , p. 4 - 4 8 .  In conne c t ion w 1 t h t h e  t

.

h i r d  f u l l 

p a r �g r aph of t h i s  sect i o n ,  t h e  f o l low i ng should a l so be no t e d . 

The pr t n c i pa l  reason for choo s i n g  a DC t r ansm i s s ion fa c 1 l 1 t y 1 s  

t h e  need t o  p r e s e r v e  s y s t em re l i ab i l i t y .  The proposecl 

VETC0-43 

The text of Section 4 . 1 . 8 . 2 has been revi sed accordingly. 

VETC0-44 

Thi s  i nformati on has been i ncorporated i nto the text of Section 4 . 2. 1. 1. 
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i n te rconnect ion is  between two very l a rg e , i ndependen t  A C  powe r 

s y s t ems : t hose of the e a s t e r n  U n i t ed S t a te s  a n d  the Prov i n ce o f  

Quebe c .  The r e  a r e  n o  A C  i n t e rcon nect ions between t h e  two s y s t ems 

t oda y . I f  a n  AC i n t e rconnect ion we r e  e s t ab l i shed between the two 

sys t ems , bot h  s y s t ems wo u l d  need to ope r a t e  in synch ron i s m ,  t h a t  

i s ,  a t  e x a ct l y  t h e  same f requency a n d  ph a s e  d i sp l aceme n t  a t  a l l  

t i me s .  A s i ng l e  AC i n t e rconne ct ion cou l d  not be made s t rong 

e nough to g u a r an tee t h i s ,  so the proba b i l i t y  o f  i t s  succes s f u l  

ope r a t ion wou l d  b e  l ow .  The pr i nc i p a l  a d v a n t age o f  a DC f a c i l i t y  

i s  t h a t  L t  a v o i d s  t h i s  synch rono us req u i reme n t .  A DC f a c i l i t y  

wou l d a c t  a s  a bu f f e r  between t h e  two A C  s y s t ems , a n d  f requency 

d i s t u r b a nces on one system wou l d  not be seve r e l y  r e f l ec ted i n to 

the o t h e r  s y s t e m .  

A second adv a n t a g e  i s  t h a t  powe r  f l ow ove r  a D C  f a c i l i t y  can 

be very c l os e l y  con t ro l l ed a n d , i f  des i r ed , rever sed . Th i s  i s  no t 

e a s i ly ach i eved w i t h an AC i n te rconne ct i o n .  

Th i r d ,  once i t  i s  d e t e r m i n ed for r e a so n s  o f  system 

r e l i ab i l i ty that  the i n t e r conne c t ion mu s t  i nc l ude a DC f a c i l i t y ,  a 

DC t r a n s m i s s ion l i ne becomes an econom i c  me t hod o f  t r a n sm i t t i n g  

powe r .  L i ne l osses a r e  lower w i t h a D C  f a c i l i t y .  Lo sses o n  the 

U . S .  po r t ion o f  the i n t e r connect ion a re e s t i m a t ed at l es s  t h a n  

t wo - t e n t h s  o f  o n e  pe rcent ( a bout o n e  M W )  a t  t h e  m a x imum P h a s e  I 

t r a n s fe r  capa b i l 1 t y  o f  6 9 0  MW . 

Conti nued On Next Page n I 
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VETC0-44 A DC l i ne a l so has e nv i ronme n t a l  and ot her econo m i c  

adva n t ag e s . R a t h e r  t h a n  three se t s  o f  conductors f o r  a n  A C  l i ne , 

a DC l i ne h a s  two set s ,  one pos i t i ve and one neg a t i v e .  Th i s  me a n s  

t h a t  D C  s t r u c t u r e s  can b e  shor t e r  a n d  n a r rower t h a n  a n  AC 

s t r uc t u r e  w i t h a compa r a b l e  load-ca r ry i ng capac i t y .  A sho r t e r  

s t r u c t u r e  ame l ior a te s  v i s u a l  impact . A n a r rower s t r u c t u r e a l so 

a l l ows for a n a r rower r i g h t -o f -way , so l a nd t a k i ng s  and at tendant 

impa c t s  due to c l e a r i ng of vege t a t i o n  are reduced . Th a t  i s ,  a DC 

l i ne can carry more power t h an a n  AC l i ne for a r i g h t - o f -way o f  a 

g i ven w i d t h .  The DC s t r u c t u r e  u s e s  l e s s  con s t ruct ion ma ter i a l  and 

t h e r e fore cos t s  l es s .  Other econom i c  advan t ages o f  a DC l i ne 

i n c lude reduced cos t s  of purcha s i ng r ig h t - o f -way and , as me nt ioned 

above , l e s s  l i ne losses d u r i ng ope r a t ion . 

In add i t ion , a new pa rag r a ph sho u l d  be added s t a t i ng t h a t  

underg round i ng the l i ne was con s i dered . T h e  Appl i c an t s '  

a s se ssme nt o f  underg_r ound i ng ,  wh i ch i s  app l i ca b l e  to bot h  Vermont 

and New Hampsh i r e ,  i s  con t a i ned a t  E R ,  Vo l .  2 ,  pp. l S S - 5 6 . 

F i n a l l y ,  i n  the l a s t  sente nce of t he t h i rd par a g r aph of t h e  

se c t i o n ,  the w o r d  " c h a nge s •  s h o u l d  b e  " c h a r ge s . • 

VETC0-45 [ S e c t 1on 4 . 2 . 1 . 3 , p. 4 - 5 9 .  W i t h  reg a rd to t h e  l a st two 

parag r a ph s  on t h i s  pag e ,  and conce r n i ng t a x a t ion pr a c t i ces and t h e  

l a nd deva l u a t i o n  i s s ue ,  pl ease s e e  t he comme n t s  t o  Sect ion 4 . 1 . 5 . 3  

above and E x h 1 b 1 t  8 o f  these comme n t s .  

VETC0-45 

The text of Section 4 . 2 . 1 . 3 has been revi sed in accordance wi th these comments.  
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Sect ion 4 . ) . 8 . 1 ,  p. 4 - 6 8 .  Th i s  parag raph c i t e s  a repo r t  done 

for the S t a t e  of M i ch i g a n  o n  AC t r a n s m i s s ion l i ne s .  I t  i s  

impo r t a n t  t o  recog n i z e t h a t  f i e l d s  and e f fe c t s  f rom AC a n d  DC 

t r a n sm i s s ion l i n e s  are q u i te d i f fe r e n t .  Howeve r ,  t h e  NE:SC 5 mA 

c r i t e r ion and 1 rnA g round i ng l im i t  w i l l  be me t by the proposed DC 

l i n e .  

Re f e re n ce s , p .  4 - 7 0 .  The fo l l ow i ng shou l d  b e  adde d :  " Ba nk s ,  

R . S . , e t  a l .  J a n u a r y  1 9 8 3 .  The Pub l i c  Hea l t h  I mp l i c a t ions o f  

HVDC Transm i ss i on F a c i l i t i e s : A n  A s s e s s me n t  o f  t h e  Ava i l ab l e  

Ev idence . Prepa red f o r  New Eng l a n d  E l ec t r i c T r a n s m i s s i on 

Corpo r a t i o n  and Ve rmo n t  E l ec t r i c Powe r Company , and s u bm i t t ed to 

DO E  a s  p a r t  o f  the Env i ro nme n t a l  Repo r t  for Pr e s i d e n t i a l Pe r m i t  

7 6  • •  

VETC0-48 [ Re f e r ence s ,  p.  4 - 7 5 .  Th e fo l l ow i ng s hou l d  b e  added : 

"John son , G . B .  1 9 8 2 c .  Suppl emen t a l  Te s t i mony by Ga�y B .  John son , 

Vermo n t  Depa r t me n t  o f  Pub l i c  S e r v i c e .  DocKe t N o .  4 6 2 2 .  June 8 ,  

1 9 8 2 ,  Mon t pe l i e r ,  VT. " 

VE TC0-49 S e c t ion 6 .  3 ,  p .  6 - 1 . The pos s L b i l i t y ex i s t s  t h a t  i n  se t t l e d  

a re a s  w h e r e  r e s i d e n t s  have v i ews o f  und e v e l oped l a nd t h a t  wou l d  b e  

seve r e l y  i m p a c t ed b y  t t1e proposed t r a n s m  i s s i o n  1 L n e ,  some 

r e d uc t ion i n  the qu a l i ty o f  l i f e  d e r i v ed f rom these v i ews m ig h t  

occur d u r i ng t he l i fe o f  t h e  l i ne . DOE h a s  n o  b a s i s ,  howev e r ,  f o r  

co nc l ud i ng t h a t  t h e  p r o po s e d  l i n e  w i l l  i n  f a ct h a v e  s u c h  a n  e f f e c t  

'' " a n y  r e s t d e n t s .  

VETC0-46 

Staff be l i eves the c i ted report i s  perti nent to the d i scus s i on presented. 

VETC0-4 7 

Suggest ion  noted. 

VETC0-48 

T h i s  reference has been added. 

VETC0-49 

See rev i s i ol).s in text wi th regard to l i m i t i ng l osses of qual i ty of l i fe to 
current res i dents . The d i scus s i o n  in Section  4 . 1 . 5 . 4  provi des support for the 
statement that many res idents l i ve in the area or buy homes in the area because 
of the sceni c  v i ews of undevel oped l a nd .  It is a l so noted that sa lab i l i ty may 
not be as i mportant to current res i dents as the des i re to keep the property 
and res i dence w i t h i n  the fami l y ,  pa s s i ng i t  on to l ater generati on s .  I f  the 
emoti ona l attachment to the l and and the v i ew i s  d i m i n i shed by i ntroduct ion of 
a transmi s s i o n  l i ne ,  then the l os s  is one of qua l i ty of l i fe. These may be 
the very peop l e  who choose not to l i ve a l ong a transmi s s i on l i ne , even i f  
others d o  not care. Comments on the val ue of l a nd to devel opers have been 
taken i nto account i n  rev i s i ons of the text ( Sections  4 . 1 . 5 . 4  and 6 . 3 ) .  
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Deve lopers o f  res i d e n t i a l  l a nd t h r o ugh wh i ch t h e  l i ne wou l d  

p a s s  cou l d  po s s i b l y  l ose i ncome f rom l o s s  o f  s a l e s  and 

cance l l a t ion o f  bu i l d ing p l ans by buyers who were a t t r a c t e d  

p r i ma r i l y b y  t h e  sce n i c  a n d  unde v e l oped qua l i t y o f  t he a r e a , b u t  

con t ro l l ed case s t ud ies i n d i ca t e  t h a t  th i s  pos s i b l e  e f fe c t  h a s  not 

occu r red in a c t u a l p r a c t ice . Wh i l e  some peop l e  w i l l  choose no t to 

l ive n e a r  a t r a n s m i s s ion l i ne - - a s  some peo p l e  w i l l  choose not to 

l ive ne a r  highwa y s , schoo l s ,  churche s ,  o r  ceme t e r i e s -- t he rea l 

e s t a t e  marke t  cons i s t s  o f  a s u f f i c i e n t  n umbe r of pote n t i a l  buyers 

to avo i d  d im i n i shed prope r ty va l ue s . Wh i l P. there a r e  some s t u d i e s  

t o  t h e  con t r a r y , t h e  ma jor i t y o f  s t u d i e s  con c l ude t h a t  t h e  

cons t ru c t ion o f  a t r a n sm i s s ion l i ne does n o t  adve r s e l y  a f fect  the 

use o r  ma rke t va l ue o f  l a nd and r e s idences o u t s ide the perma nent  

easeme n t .  

VETC0 - 5 0  I The po t e n t i a l  l o s s  of t a x  i n come f rom r e s i d e n t i a l  prope r t y  

w i t h i n  t h e  r i g h t - o f -way w i l l  b e  more t h a n  o f f s e t  b y  t a x e s  p a i d  by 

VETCO and N E ET o n  the proposed t r a n sm i s s io n  l i ne and t e r m i na l . 

The poss i b i l i t y e x i s t s  t h a t  own e r s  of t o u r i s t  lodg i ng 

f a c i l i t i e s  and campg rounds whose prope r t y  is seve r e l y  i mpacted by 

the proposed l i ne co u l d  l o s e  i n come a n d  bus i ne s s , b u t  t h i s  

poss i b 1 l i t y has not bee n demo n s t r a t ed t h rough care f u l  s t u d i e s .  

VETC0-50 

Comments on potenti a l  l os s  of  tax i ncome and of  bus i ness are noted . Stud i e s  
have not been i denti f i ed that ana lyze effects on u s e  of  tour ist  l odg i ng 
faci l i t i e s  and campground s .  
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VETC0-51  � Append i x  B ,  p. B- 1 .  I n  the f i < s t  f u l l puaq <aph u n d e <  

Sec t ion 8 . 2 ,  i n  l i ne 1 2 ,  ["epl ace " 2 1 . 6  km ( 1 3 . 4  m i ) •  w i t h '" 3 , 2 4 5  

feet . "  

VETC0-52[ Append i x  B ,  p .  B- 1 8 .  W i th <eqa<d t o  t he f i < s t  subpa < aq <aph 

beq t n n t nq • p ["ocedu r e s  a n d  recommenda t ions , ·  a nd conce r n i ng eros ion 

con t rol tech n i q ue s  in New Hampsh i r e ,  see the comment to Se ct ion 

4 . 3 . 2 . 1 above under • H l t tg a t t v e  M e a s u re s . ·  

VETC0-51  

The i nd i cated correc t i on has  been made in  Appendi x  B. 

VETC0-52 

Comment noted. 
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Comment L e t t e r  F E RC 

FEDERAL ENERGY REGULATORY COMMISSION 
WASHINGTON. D.C. 20426 

�jjlllliiii'CI� 
� � l 
\. :,IJ\. \ ?.  ,�1 II 

1' \'1 � � 
Hr. Garet Borns te i n  
Petrol eum and E l ectri c i ty 
Of f i ce of Fue l s  Programs 

D i v i s i on� 
[conomi c Regu l a  tory Admi n i strat i on 
U . S .  Oepartment of Energy 
1000 I n dependence Avenue, S . W .  
Wash i n gton , O . C .  20585 

Dear Hr. Bornstei n :  

JUL I 3 1983 

IN R£PLY AH£R TO 
OEPR-OHL-HBPS 
Cooperat i ve Studies 
E I S  Rev i ew 
New Engl and /Hydro­

Quebec Transmi s s i on 
L i ne I n terconnect i on 

Thi s  i s  in response to Hr. Bu s h ' s  recent letter reque s t i ng comments on the 
draft envi ronmental impact statement for the New Engl and /Hydro-Quebec 450-kV 
Oi rect Current Transmi s s i on l i ne I nterconnect i on .  

T h e  proposed a ct i on i s  t h e  grant i n g  o f  a Presi dent i a l  Permit t o  t h e  Vermont 
E l ect r i c  Power Company for the construct i on ,  connect i on ,  opera t i on ,  and ma i n­
tenance of 59. 5 mi l es of tran smi s s i on l i ne from the Comerford Substat i on i n  
Monroe, New Hamp s h i re ,  t o  the U . S .  -Canadi an Border i n  Norton , Vennon t .  The 
proposed faci l i t i es i n c l ude a OC/AC Converter Termi nal  at the s outhern termi nus 
of the l i ne and overhead 450-kV DC l i nes wi t h  a des i gn capac i ty of 2 ,000 MW. 
The proposed project wou l d  connect the Hyd ro-Quebec System w i t h  the New England 
Power Pool System. 

Ba sed on the i nforma t i on gi ven in the envi ronmental  impact s t atement , a 2 . 6-mi l e  
portion o f  the proposed transmi s s i on l i ne wou l d  b e  l ocated w i t h i n  the boundary 
of the Moore project. The Moore project i s  owned by the New Engl and Power 
Company and l i censed by the Feder a l  Energy Regu l at o ry Commi s s i on ( F £ R C }  a s  

FERC- l [Project N o .  207 7 .  W e  suggest t h a t  the proposed t ransmi s s i on l i ne devel opment 
be coordi nated w i t h  the New Engl and Power Company , s i nce it may be requi red to 
f i l e  a n  appl i ca t i on w i t h  the FERC to seek approval for that port i on of the 
t ransmi s s i on l i ne to be constructed wi t h i n  the boundary of Project No. 207 7 .  ----f" Si ncerely , U 1 

�()JJJ MMU \( \j�rrJ.u, o,� 
Lawrence R. Ande r s o n ,  Oi rector 
Offi ce of E l e ct r i c  Power Regu l a t i on 

Response to comments of the Federal Energy Regul atory Comm i s s i on 

July 13 , 1983 

FERC- 1 

New Engl and E l ectr i c  Transmi ss ion Corporation (NEET ) i s  a j o i nt app l i cant for 
Presi dent i a l  Permi t-76 w i th respons i b i l i ti es for project features l ocated i n  
Hew Hampshi re. A s  a whol ly  owned subs i d i ary o f  New Eng l and Power Company , 
NEET i s  coordi nati ng project development w i th i ts parent company. 
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Comme n t  L e t t e r  CONN 

� �"" M � 

M r .  Wi 1 1  i am A. Vaughan 
As s i s tant Secretary 

J u l y  1 3 ,  l g83 

Envi ronmen tal Protec t i o n ,  Sa fety and 
Emergency Preparedness 

Department of E nergy 
Wa s h i ngton, D. C .  20462 

& T A T I:  0 1"  C O N N I: C T !C U T  

I: )II, I: C U T I V I:  C H • M • I[_ • s  

,..,.. .,. T ,. o • o  

Response to comments of the Governor, State of Connecti cut 

July 13 , 1983 

Dear Mr. Vaugha n :  CONN- I 

CONN- I f  I recen t l y  received a copy of the Depa rtment of Energy Draft 
Envi ronmental  Impact Sta tement , New England Hydro/Quebec , 450-kV 
Di rect Current Transmi s s i on L i ne Interconnec t i on .  Apri l ,  1 983.  
Th e  exchange of el ectr i c i ty be tween Canada and New England over 
thi s transmi s s i on l i ne is very importan t .  It wi l l  save our 
region mi l l i ons of dol l a rs in energy cos ts , a nd wi l l  a l l ow d i s ­
pl acement of mi l l i ons o f  barrels of o i l  annua l ly .  

I have forwarded i t  t o  M r .  Bradford S .  Chase, Under Secretary 
for Energy w i t h i n  the Offi ce of Po 1 i cy and Management for rev i ew .  
The Energy D i v i s i on may s ubm i t  conments after they have revi ewed 
the mater i a l . 

Thank you for a d v i s i ng me about th i s  matter. 

S i ncere l y ,  

k_]:Jl_(i o· L  
W I L L I AM A .  O ' NE I LL 
Governor 

Comments noted ; no response necessary. 
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Comment L e t ter VNRC 

7 Main Street Montpelier, Vermont 05602 

H r .  Caret Bornatien 
O f f ice of Energy Operations 
EP-4 2 2 ,  u .  s .  Dept. of Energy 
Ro011 Clt-024-C, Forreatal Bldg. 
1000 Independence Avenue, SW 
Washington, DC 20585 

Dear H r .  Bornatien: 

Phone: ( 802) 223-2328 

July 1 5 ,  1983 

I realize that the enclosed c:o-ents on the DEIS on the application 
for President i a l  Per•it from the New England Electric: Transmission 
Corporat ion are late but I hope they wi ll be considered nevertheless . The 
delay is due to d i f f iculty we had with the •ails betveen our reviewer and 

ourselves and I have only just gotten them in hand this morn ing. 

The Vermont Natural Resources Council has been interested in this 
project f rom i t a  inception and we testified at the ac:oping sess ion on the 
project held in S t .  Johnsbury, Vermont i n  March 1982 . 

Please keep us informed of developments on this project and I hope 
it will be possible for you to consider the enclosed coiUien t s .  

Thank you. 

Enc l :  

k:J'WL 
'
seward Weber 
Executive Director 

M.lun« D. Arnold, Wltit"!K. Molh� �.u-., Vta Cltu·�n1111, Gr'G(toll. Edw1rd W. Oontn, Jr., CltGt'""'"· Gl'fl/1011. R•bft-ea 
Oawi•m, Mofltpd�r. R. MontroftiiTY fiKtwr, Mo11t�l1�r; Uwnn« K. forelft, Eat Cltarlott�. H. Ke-nneth G1yet, Trf'tUu�r. 
Woodbury, Robert Gill�tt�. Mofltpd�r. PatrKil Htlhbftr, M'ood.rocoflo, S•nbelle Hilthnff, Cr-a!trbury Comtrtoll; Rob.,t 
Kllftn, Clt�ltt11. KM•n ik)'C'I', Mo"t�lilr, Rithard Mi•C'I', St.Grhboro. Gall Olhet�nko, Wolcott, Carl R�Miel, Nortlt FtmtbUf6. 
Olarlft Ro•, llifltsburt, Bryct' Tbomas, N�wbu,.-,, Ehu.,.th Tit.-., So11tlt Slt11/trbury, Willtalft Upterrowe , JIItrtiiiCfl, Seward 
W•bft', .�c�tar.v, Calcul: Frane• Wlutcomb, Wut Glo�r; John Wl(rtn, WoodKotk. 

Eucuttvr Ou'f'ctor· Se-ward W••r 
OfWrltions Dif'fctor· Oon11d Hooplt'l' 

Conti nued On Next Page ("") I 
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C0t11111e n t 1  of the Vcr-ont M• tural Reaourcea Counc i l  on the OEIS for th� Hydro-Quebec/ 
H�w EnsLand Power Pool Interconnec t ion 

VNRC- 1 �ec t i�n�_·2:1 

As the numbe r ,  length a nd loc a t ion o f  new roa d s  has not been 
d e t e rm i ned at th i s  s tage the F i na l EIS should i nc l ude t h e s e . 
Acc e s s  roa d s  have. the poten t i a l  for s i gn i f ic a n t  e n v i ronme n t a l  
impac t .  

VNRC-2 �ec t ion 4 . 1 . 2 . 1 :  Consequences of the proposed i n terconnec t on 
so lis 

Beca u s e  the acc e s s  roa d s  h a ve not been spec i f i ed t h 1 s  accou n t  
1 s  h igh ly genera l i zed . S pec 1 f 1c i n forma t ion on the a r ea of 
cons t r u c t i o n  a c t i v i ty a nd spec 1 f i c mea s u r e s  to be taken to 
combat eros ion shou ld be g i ve n .  

VNRC - 3  �ec t i o n  4 . 1 . 3 . 1  

�o x i c  chem i c a l s  d i scu ssed i n  th i s  s ec t i o n  shou ld b e  spec i f i ed .  

'JNR C - 4 �ec t l on 4 . 1 . 3 . 1 

The h e r b i c i d e s  wh ich wi l l  be used shou l d  be spec i f ied . A s um­
m a r y  o f  e x i s t i n g  herbicide p r ac t i c e s  by the a p p l i c a n t  shou l d  
be g 1 ve n  a s  we l l  a s  r e po r t s  of a n y  p r e v ious prob l ems a ss oc i a ted 
w 1 th the a p p l icant ' s  or other u t i l i t i e s • e x i s t i ng p r ac t ic e s . 

VNRC - 5  �ec t i on 4 . 1 . 3 . 2  

Di s t a nc e s  to we l l s  f rom the cor r i do r  shou ld be g i ven . 

The a p p l ica n t  shou l d  g i ve a c l e a r  i nd i ca t ion of i t s  i n te n t ion 
wi th respect to the u s e  o f  h e r b i c i d e s  in a re a s  des i g n a t e d  as 
r echa rge a r ea s for c l a s s  1 g roundw a t e r s  i n  the Nu lhega n - C l yde 
v a l ley a nd e l sewhe r e .  

VNRC-6 I S e c t ion 4 .  1 .  5 .  4 

Th i s  s e c t ion shou ld g i ve the spec i f i c number of r e s i d e n c e s  a nd 
comme rc i a l  prope r t i e s wh i c h  may be a f f ec ted by t h e  l i ne a n d  
wh ich may h a v e  the i r  prope r ty v a l u e  lowered . An e s t i ma t e  o f  
t o t a l  prope r ty va l ue l o s s  a nd a n  e s t i ma te o f  t o t a l  t a x  l o s s  to 
t h e  tow n s  should be prov i ded to compa r e  w i th the e s t ima ted t a x  
r e v e n u e  i n c r e a s e s  f rom the va lue o f  the l i ne . 

VNRC - 7  �ec t i on 4 . 1 . 8 .  3 

�he a p p l i c a n t  shou ld state which h e r b i c i d e s  it p l a n s to u s e .  

Response to comments of the  Vermont Natural Resources Counc i l  

July 1 5 ,  1983 

VNRC- 1  

New access roads have not yet been determined by the App l i cant , s o  env i ronmental 
impacts cannot be spec i f i ed .  The App l i cant has s tated that exi s t i ng roads 
(pri vate , pub l i c ,  or t imber roads)  wi l l  be used wherever pos s i b l e .  

VNRC-2 

The spec i f i c  measures to be empl oyed by the App l i cant to control eros i on are 
presented i n  detai l  in "Guides for Contro l l i ng So i l  Erosion and Water Pol l ut i on 
on Loggi ng Jobs i n  Vermont" and "T imber Harvest i ng Practices for Contro l l i ng 
Ero s i on . "  The staff  has examined these reports and expects that these contro l s 
w i l l  prov i de adequate protect ion aga i nst eros ion l osses duri ng the construc t i on 
and mai ntenance of the transmi s s i on l i ne ri ght-of-way and access roads. The 
l ocati on of  spec i fi c  access routes wi l l  a l so be approved by each state prior  
to  construc t i on .  Furthermore , as d i scussed i n  the tex t ,  the App l i cant shou l d  
i nteract w i th the U . S .  Soi l Conservati on Serv i ce and the U . S .  F i sh and Wi l d l i fe 
Serv i ce so as to ta i l or the eros i on-control practices and construct i on pro­
cedures to meet s i te-spec i f i c  cond i ti ons.  However , analys i s  of s i te-spec i fi c  
eros i o n  i mpacts i s  beyond the scope o f  th i s eva l uati on because o f  the d i vers i ty 
of so i l s ,  s l opes , and vegetative cover a l ong the l ength of the proposed trans­
mi s s i on l i ne ri ght-of-way , rel ated access roads , and the as yet undetermined 
l ocation of  each tower structure. The Appl i cant wi l l  be requi red to fol l ow 
a l l  s t i p u l at i ons i n  state perm i ts and a l l  off i c i a l  state agency recommendat ions .  

VNRC - 3  

The text of Secti o n  4 . 1 .  3 . 1 has been rev i sed to c l a r i fy the i ntent of the 
statement.  

VNRC-4 

The App l i cant has spec i f i ed i ntent to fol l ow the g u i de l i nes for herb i c ide 
app l i cat ion  determi ned by the Vermont Pes t i c i de Adv i sory Counc i l .  D i scus s i on 
of ex i st i ng or prev i ous  prob l ems encountered by the appl i cant i s  not seen to 
be re l evant i n  th i s rev i ew.  

VNRC-5 

The text of Secti on 4 . 1 . 3 . 1  has been rev i sed to i nd i cate the l ocations of a l l 
potenti al pri vate water supp l i es wi thi n 900 m ( 3000 f t )  of the right-o f-way , 
al l pub l i c  water suppl i e s  wi thi n 8 km ( 5  mi ) o f  the ri ght-of-way , and the 
areas of  moderate groundwater suppl i e s .  

VNRC-6 

The text of Secti ons 4 . 1 . 5 . 4  and 4 . 1 . 5 . 3  has been rev i sed. Est imates as  to 
l os s  i n  val ue of part i c u l ar propert i es and res i dences are i mposs i b l e  to make . 

VNRC - 7  

The  text o f  Sect ion  4 . 1 . 3 . 1  has  been rev i sed to  i nd i cate wh i c h  herb i c i des wi l l  
be used by the App l i ca n t .  
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VNRC - 8 rsec t i on 4 . 3 . 8 . 1  ------· �------ - ·-

The a pp l i c a n t  shou l d  i n form poten t i a l l y a f fected membe rs of 
the pub l i c  such as recreatiori i s t s ,  hunter s ,  s nowmobi l e r s  a s  
we l l  as loca l r e s i d e n t s  who m a y  use t h e  r i g h t  of way of t h e  
pote n t i a l  for m i nor s h oc k  h a z a r d s  a nd o t h e r  phy s iolog ica l d i s ­
turba nc e s .  Th i s  i n format ion shou l d  i n c l ude not ices to appro­
pr i a te c lubs a nd recrea t ion orga n i za t ions a nd not ices placed 
at access po i n t s  to the r ights of wa y .  

VNRC-8 

The s taff has i nd i cated i n  Sec t i on 4 . 1 . 8 . 2  that e l ectr i c  f i e l d  effects 
assoc i ated w i th the proposed transm i s s i on fac i l i t i es do not consti tute a 
hazard to human hea l th or we l fare . Therefore , the s uggested warni ng to r i ght­
of-way users i s  unnecessary. 
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Commen t  Letter USOO I 

United States Department of the Interior 
OFFICE OF THE SECRETARY 

WASHINGTON, D.C. 20240 

H r. Garet Bornstein 
0 ffice of F ue1s Progra m s  
Econo m ic R egulatory A d m i nistration, R o o m  G A-017 
1000 Independence A venue, S. W .  
W ashington, D . C .  20585 

Dedr H r. B ornstein: 

AUG t 0 1983 

T he Depart m ent of the I nterior has reviewed the draft envi ro n m e ntal i m pact state m ent 
for the N e w  E ngland/ H ydro-Q uebec +450-kV Electric Transm ission Line I nterconnection 
and has the follo w i ng co m m ents. 

-

General 

USDO I - 1  (,:he dra ft state m ent does not provide sufficiently detalled infor m ation and analyses to 
reveal which corridor for the proposed transm ission line is the least enviro n m entally 
da m aging. R equisite i n form ation is notably absent, a s  ac kno wledged in several places in 
the docu m ent. Pl uch of the discussion o f  i m pacts is broadly theoretical and does not 
focu s  on the specific a c tions that are �ntended. 

We reco m m end that the final state m ent provide m ore co nsideration of fish and w1ldlife 
resources. S u fficient detail m ust be provided concerning the actual proposal, such as 
access road construction and wetland activities so that the i m pact to resources can be 
dete r m i ned. C o m mitm ent to specific m itigation m ea sures and their enforc e m ent m ust 
be provided in the fi nal state m ent. 

C orridor R oute Selection 
/ 

USDO I - 2 1 The draft state m ent e m ploys an unusual process for selecting c a ndidate rights-of- way for 
consideration. Although the rationale used to select rights-of- w a y  is described as being 
sensitive to at least nine envi ro n m ental facto� on page 2�3. it gives the a ppearance of 
being m ore sensitive to certain facto� than to othe�. U nderlyi ng the rationale is a 
concern for a voiding agricul tural lands, urban areas. recreational lands. high w ays, and 
rugged terrain. C oncern for avoiding wetlands, forests, strea m s  a nd deer yards and, �ence, for protecting fish and w1ldlife appear:; secor.dary. 

USDO I - 3�lthough an a tte m pt is m ade to qua ntify i m pacts (e.g. T a ble 4 .10), there is little 
infor m ation on the quality of a ffected habitats, thereby m a king it difficult to assess the 
significance of i m pacts associated with the preferred and aiternative corrido�. 
N evertheless, T a ble 4.10 suggests that the preferred corridor would adversely a ffect 
m ore wetlands, deer yards and forests than would t w o  of the three alternative 
corrido�. W hile none of the corrido� would m ini m ize effects to fish and wfldlife, the 
preferred corridor would see m to m a x i m i z e  such i m pacts. 

Response to comments of the U. S .  Department of the I nteri or ,  Washi ngton , DC 

August 10 , 1983 

USDO I - 1  

See Responses USDO I - 2  through USDO I - 9  bel ow. 

USDOI-2  

As i nd i cated in  Section  2 . 1 . 1 . 1 ,  route s e l ection i nvol ved three s tages of 
screeni ng. The f i rst c r i terion  in  the f i rst l evel  of screeni ng refers to 
avoi dance of uni que b i o l og i c a l  resources , and most of the cri ter ia  i n  the 
second l evel  of scree n i ng re l ated to f i sh and wi l d l i fe concerns.  Thus , the 
staff contends that concern for avoidance or protection of f i s h  and wi l d l i fe 
was of major i mportance i n  the corridor se l ection proces s .  Based on d i scus­
s i ons w i th resource agency personnel in both Vermont and New Hampshi re , f i e l d  
exami nat ion o f  the pri mary a l ternative corri dors , revi ew o f  testimony presented 
at state heari ngs , and eva l uation of a l l  envi ronmental i nformation in hand , 
the staff be l i eves that deta i l ed attent ion and techn ica l  scrut i ny was empl oyed 
by the App l i cant and rev i ewi ng state agenc ies  i n  s e l ec t i ng and approv i ng a 
Preferred Corr i dor and f i na l  center l i ne that woul d  mi n i mi ze i mpacts on the 
envi ronment.  

USDO I - 3  

The staff bel ieves the l eve l o f  i nformat ion ava i l ab l e  for eval uat ion of a l ter­
native corridor i mpacts i s  suff ic i ent to determi ne rel at i ve degrees of i mpact .  
I t  i o  unreasonabl e  and  unnecessary to  requi re detai l ed s i te-spec i f i c  envi ron­
mental data for four l engthy corri dors i n  orde r to sel ect the Preferred 
Corridor s i nce only rel ati ve , not absol ute , envi ronmental effects are primari l y  
i nvol ved at the f i rst l evel  of screeni ng a n d  compari son. Si te- spec i fi c  data 
are primar i l y  used to assess  absol ute i mpacts of the Preferred Corri dor and to 
ref i ne corri dor and f i na l  centerl i ne a l i gnments to m in im i ze envi ronmental 
i mpacts .  The staff bel ieves that the f i na l  route does m in im i ze i mpacts when 
a l l  perti nent factors are cons idered.  As shown i nlabl e  4 . 10 ,  the Preferred 
Corri dor d i sturbs l es s  agri cul tural l and , prime soi l s ,  and erod i b l e  soi l s ;  
cros ses far fewer streams and roads ;  and has l e s s  v i sual  i mpact than the othe r 
three a l ternat i ves .  I t  must  a l so be menti oned that spec i f i c  sen s i t i ve s i tes 
such as wet l ands and deeryards have been avoi ded during f i na l  determi nation of 
the centerl i ne .  See a l so Response DO I - 2  above . 
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H r. G aret Bornstein 

A ccess R oa d  C onstruction 

USDO I - 4  � he absence of detailed i nform a tion concerning the m a ny access roads that would ha vE 
to be co nstructed precludes m eaningful analyses of the effects of such construction on 
fish and wildlife. T he sta t e m ent (page 2�13) that the nu m ber and location o f  these ne w 
roads would have to be determi ned later does little to facilitate enviro n m ental analyses 
a nd i nfor m ed decision m a king. T he fi nal state m ent should provide m ore inform a ti o n  
a b o u t  access roads. 

W 1l d  and Scenic R ivers 

USDO I - 5  f T he N a tional P ark Service provided tec hnical assistance to the Department of E nergy by 
letter of H ay 5, 1983 (attached), discu ssing possible i m pacts to P o tential N a tional W � d  
and Scenic R ivers included i n  the N ationwide R ivers Inventory. T he draft state m e nt 
indicates that the preferred alternative i m p a c ts P aul Strea m and the N orth Branch of the 
N ulhegan R iver, both i n  E ssex C ounty. V er m ont. T he fi nal state m ent should address the 
issues discussed i n  the technical assistance l e tter, including the possible real i g n m ent of 
the tra ns m ission line to avoid the hea d w a ters o f  P a ul Strea m ,  a nd m i tigation m easures 
designed to protect the qualities w hi c h  a fford the Inventory designation. We reco m m e nd 
tha t the D epart m ent of E nergy work closely with the V er m ont A gency o f  E nviro n m ental 
C o nservation and the P u blic Service D e partm e nt on the enviro n m e ntal i m pact a nd 
m i tigation issues. T he rec o m m endations of these agencies should be incorporated into 
project pla nning a nd doc u m entation o f  concurrence on the project included i n  the final 
state m ent. 

C ultural R esources 

USDO I - 6  � e strongly support a field survey o f  areas deter m i ned to have a high probability of 
containing archaeological a nd/or historic sites. If any are discovered, m itigation 
m ea sures should be coord i na ted with the respective State H istoric Pres2rvation O fficers 
in V er m ont or N e w H a m pshire, and any reco m m endations fro m those offic ers 
incorporated into project planning. 

M i tigation 

USDO I - 7  f T he discussions of m i tigation m easures relative to ecological factors (4.3.4, p. 4-65 a nd 
4-66) a nd to wetlands (B-17 to B-19) also raise so m e  conc ern. T he discussion in Section 
4 .3 .4 identifies a nu m ber o f  potentially desirable m easures, but the com m it m cnt to 
carrying out these m easures is not al w ays clearly stated. T he reco m m e ndations a t  the 
end o f  A ppendix 8 (pp. B -18, B -19) are not consistent with sta te m ents elsew here i n  the 
doc u m ent. F or exa m ple,  inform ation on page 4-21 and elsew here, concerning the use of 
herbicides and other vegetative clearing pra c tices provide only general discussion of a 
wide range of possi�le action without clarifying specifically w hat a c tions will be c a n-i e d  
o u t .  T he l a c k  of detail li m its analyses o f  t h e  e ffects o f  such practices on fish a n d  
w 1ldlife. 

USDO I -4 

Sta f f  ma i nt a i ns that the gener i c  e v a l uat i on of access road i mpac ts presented 
in the DE I S  i s  adequate for a dec i s i on reg�rd i ng i s suance o f  a Pres i de n t i a l  
Perm i t .  We l l - deve l oped and proven m i t i ga t i ve s t rateg i es for m i n i m i z a t i on o f  
i mpacts that cou l d  b e  caused by construc t i on and use o f  access roads are 
ava i l ab l e  and were d i s c u s sed i n  Sec t i on 4 . 3 .  Addi t i ona l l y ,  because the number 
and l oc a t i o n  of access roads w i l l  not be knowr. unti l the f i na l  de s i gn phase i s  
comp l eted , i t  i s  more appro p r i a t e  for s t ate resource agenc i es and s tate perm i t 
requi rements to be the g u i d i ng factors i n  s i te- spec i f i c  m i t i ga t i o n  p l ans . 

USDO I - 5  

S e e  Response NPS- 1 .  

USDO I - 6 .  

T h e  s t a f f  concurs w i t h  t h i s  comme n t  ( s ee Sec t i on 4 . 3 . 7  and Comment/Response 
VSHP0- 2 ) .  

USDO I - 7  

The i nd i cated d i scus s i o n s  have been revi sed t o  c l a ri fy the ques t i ons ra i sed i n  
th i s  comment . 

n I 
O"l 
(J1 



M r. Garet B ornstein 

USDO I - 8  I N o "' here else "'here herbicides are discussed is a co m m i t m ent m ade not to use them in 
"'etlands. C onstruction techniques for use in "'etlands are described on B-19. yet on 8-17 
it states that "no support towers w1ll be placed in wetlands.• Si m 1larly, on page 8-17 
there are several other references to placing towers outside wetlands and floodplains. 
Y et page 8-18 only says that this w111 be done " wherever possible; and that such 

"'co nstruc tion wlll be lim ited to adjacent upland areas· • •  :in cases w h ere a wetland can be 
spanned." These contradictions leave a m biguous what w111 ac tually be done. W ithout 
indications of m itigation m easures, the true i m pact is hard to determ ine. O ther 
exa m ples can be found throug hout the doc u m ent, thus l i m i ting the basis for assessing the 

,effects of the proposed action. 

USDO I - 9 [W e  reco m m end that close coordination be m aintained with the Verm ant Oepartm ent of 
Fish and G a m e  and the U .S. r;sh and W ildlife Service during preparation of the final 
state m ent and throughout construction o f  the proposed tra n s m ission line. For further 
inform ation, please contact the Field Supervisor, U .S .  Fish and W 1ldlife Service, P . O .  Box 
1518, Concord, New H a m pshire 03301. 

We hope these co m m ents w1ll be helpful to you i n  the pre paration of a final state m ent. 

Sincerely, 

E nclosure 

USDO I -8 

D i scus s i ons of herb i c i de use and mi t igation p l ans are rev i sed i n  Secti ons 4 . 1 . 3 .  1 
and 4 . 3 . 3 .  

USDO I - 9  

Comment noted. 
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Comment Letter NSHPO 

• NEW HAMPSHIRE DEPARTMENT of RESOURCES •nd ECONOMIC DEVELOPMENT 

GE�GE Glli.AAN 
CQO.ttoUSSICIO'IER 

1'\ r .  Caret Bornste i n  

Petroleun & E l ec t r i c i t y  D i v i s i on 

Of f i ce of Fueh Prog rams 

Econonlc Regu l a tory Adm i n i s t r a t i on 

U . S .  Department of Energy 

1000 I ndependence Avenue, S. \J. 
Wash i ng t on ,  D . C .  20585 

Dear Mr . Born s te i n :  

TELEPHONE eol 271·2•11 

November 3, 1 983 

HSHPO- l { l n accordance w i th 36 CFR 800, the New Hamps h i re S ta t e  H i stor i c  Preservat i on O f f i ce 

has revi ewed the proposed New Eng l and/Hydro-Quebec +4SO kV D i rect Current Transm i ss ion 

L i ne I n terconnect ion.  The New Hamps h i re po r t i on of
-th i s  project con s i s t s  of an overhead 

tran sm i s s i on l i ne from the Koore S t a t i on In the Town of L i t t l eton to the Comerford 

Stat i on in the Town of 1'\onroe , a converter terminal a t  Comerford Stat i on ,  a ground 

e l ec t rode s ta t i on at 1'\ormon H i l l  In the Town of L i sbon, and a feeder l i ne from Hoore 

Stat i on to the electrode sta t i on through the towns of l i t t l e t on ,  Lyman and L i sbon. 

Mater i a l s  made ava i l a b l e  for the review i nc l ude up-to-date p l ans for a\ 1 fac i l i t i e s ,  

h i s tor i ca l  maps , aer i a l  photographs , soi l boring l og s , and the resu l t s o f  prev i ous 

c u I  tura 1 resource a s sessments for the area. An on-s i te 1 nspec t I on of the converter 

term i na l  s i te and transm i s 1o l on l i ne was conducted by Or. Gary W .  Hume, staff archeolo­

g i s t ,  wi th the u s i s tance of Gordon E. 1'\arqu i s  and Kenneth W .  Oberg of the Hew England 

Power Serv i ce Company, on October 27 , 1983 . 

I t  has been detennl ned that the project as proposed wi l l  have no effect on known arch i ­

tectura l ,  h i stor i ca l , archeol o g i c a l  o r  cu l tu r a l  resources. N o  other such resource1. are 

expected to occur w i t h i n  the project area and no i den t i f i ca t ion or eva l ua t ive stud i e s  

are recorrmended . Shou l d  other such resources be d i scovered as a resu l t  of project p l an­

n i ng or I mp l ementa t i on ,  appropr i a te surveys, determ i nat i ons of Nat i ona l Reg i ster e l i g i ­

b i l i ty ,  and m i t i ga t i ve measures ( r edes i g n ,  resource protect i on ,  o r  data recovery , as 

appropr i a te) shou l d  be undertaken as requi red by federal lew and regu l a t i on s .  

For the purpose of comp l i ance wi th Advi sory Counc i l on H i stor i c  Preservation Procedures 

( 36 CFR 800) , I request that t h i s  determ i n a t i on be const rued as a f i nd i ng of "no effec t ." 

GG : GWH : g  
Ka te Perry , ACHP 

Gordon E. 1'\arqu l s ,  Env. Affa l rs/AA 

Joseph P. Qu i nn ,  Recrea t i on Service 

COI"OORD. M H  _, ,  (j lotJ.OUOOM I'OAD 

Response to comments of the New Hampshi re State H i stor i c  Preservation O f f i cer 

November 3, 1983 

NSHP0-1 

Comments acknowl edged. 
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APPEND I X  D .  D I ST R I BUT I ON L I ST 

D . 1 U . S .  CONGRESS 

Honorab l e  L l oyd Bentsen 
Ran k i ng M i nor i ty Member  
J o i nt Econom i c Comm i ttee 
Congres s  of the U n i ted States 
Was h i ngton , D . C .  20510 

Honorab l e  Jac k Broo ks 
Chai rma n , Comm i ttee on  Government 

Operat i on s  
Ho u s e  o f  Represe ntatiNes  
Was h i ngto n , D . C .  20515 

Honorab l e  James T. B royh i l l  
Ran ki ng Mi nor i ty Member  
Commi ttee o n  Energy and Commerce 
Ho u s e  of Represe ntati ve s  
Was h i ngton , D . C .  20515 

Honorab l e  John  D.  D i ngel l 
Cha i rma n , Comm i ttee o n  Energy 

and Commerce 
Ho u s e  of Rep re s e ntat i ve s  
Was h i ngto n , D . C .  20515 

Honorab l e  Thomas f.  Eagl eto n 
Ran k i ng Mi nori ty Member 
Comm i ttee o n  Governme ntal  Affa i rs 
U n i ted States Se nate 
Was h i ngton , D . C .  20510 

Honorab l e Do n F uq ua 
C ha i rma n , Comm i ttee o n  Sc i e nce  

and Techno l ogy 
Ho u s e  of Repre s e ntat i ve s  
Was h i ngton , D . C .  20515 

Honorab l e  Lee H.  Ham i l to n  
V i ce Cha i rma n , J o i nt  Econom i c  

Comm i ttee 
Congress of  the U n i ted States 
Was h i ngton , D . C .  20510 

Honorab l e  Frank  Horton 
Ran ki ng M i nori ty Member  
Comm i ttee o n  Governmental  Operat i ons  
House  of Representat i ve s  
Was h i ngton , D . C .  20515 

Ho norab l e  Roger W.  Jepsen  
Cha i rman , J o i nt  Econom i c  Comm i ttee 
Congre s s  of the U n i ted States 
Was h i ngton , D . C .  20510 

D-1 

Honorab l e  J .  Bennett Johnsto n  
Ran ki ng M i nori ty Member 
Comm i ttee o n  Energy and  Natural  

Re sources 
U n i ted States Senate 
Was h i ngton , D . C .  20510 

Ho norab l e Manue l Luj a n , J r .  
Ra n ki ng M i no r i ty Member 
Commi ttee on  I nteri o r  and I ns u l ar  

Affai rs 
Ho u s e  of Representati ves 
Was h i ngton , D . C .  20515 

Honorab l e  James A .  McC l u re 
Cha i rman , Commi ttee o n  Energy 

and Natura l Res ources 
U n i ted States Senate 
Was h i ngton , D . C . 20510 

Honorab l e  Jo seph M.  McDade 
Ranki ng M i no r i ty Member 
Comm i ttee o n  Sma l l Bus i n e s s  
Ho u s e  of Represe ntat i ves  
Was h i ngto n , D . C .  20515 

Honorab l e Parren J .  Mi tche l l 
Chai rma n , Comm i ttee o n  Sma l l B u s i n e s s  
Ho u s e  of Rep resentat i ves 
Was h i ngton , D . C .  20515 



Honorab l e  J e n n i ngs Rando l p h 
Ran k i ng M i nor i ty Member  
Comm i ttee o n  E n v i ronme nt and P u b l i c  

Wo rks 
U n i ted States Senate 
Was h i ngto n , D . C .  2 0510  

Honorab l e  W i l l i am V .  Roth , J r .  
Cha i rma n , Comm i ttee on  Governmental  

Affa i rs 
U n i ted States Se nate 
Wa s h i ngto n , D . C .  20510 

Hono rab l e  Robe rt T .  Stafford 
Cha i rman , Comm i ttee o n  E nv i ronment 

and P u b l i c  Wo rks  
U n i ted State s Senate 
Was h i ngton , D . C .  20510 

Honorab l e  Mo rr i s K .  Udal l 
Cha i rma n , Comm i ttee on  I nte r i o r  

and I n s u l ar Affa i rs 
House  o f  Rep re s e ntat i ves  
Was h i ngto n , D . C .  2 0 5 15 

Honorab l e Larry Wi n n , J r .  
Rank i ng M i n o r i ty Member  
Comm i ttee o n  S c i ence  and Tec h n o l ogy 
House  o f  Rep re s e ntat i ves  
Was h i ngto n , D . C .  2 0515  

Honorab l e  Cha l me rs P .  Wy l i e 
Ran k i ng M i n o r i ty Membe r  
J o i nt Econom i c  Comm i ttee 
Congre s s  of the U n i ted States 
Was h i ngto n , D . C .  2 0 5 10 

Honorab l e  J o h n  H .  Chafee 
U n i ted States Se nate 
Was h i ngto n , D . C .  20510 

Honorab l e  Wi l l i am S .  Cohen  
U n i ted States Se nate 
Was h i ngto n , D . C .  20510 

Honorab l e  A l fo n s e  M .  D ' Amato 
U n i ted States Senate 
Wa s h i ngton , D . C .  20510 

Honorab l e  Chr i stopher  J .  Dodd 
U n i ted State s Senate 
Was h i ngto n , D . C .  2 0 5 10 
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Honorab l e  Gordon J .  Humph rey 
U n i ted State s Se nate 
Wa s h i ngto n , D . C .  20510 

Honorab l e  Edward M .  Ke nnedy 
Un i ted State s Se nate 
Was h i ngto n , D . C .  20510 

Honorab l e  Patr i c k  J .  Leahy 
U n i ted State s Se nate 
Was h i ngto n , D . C .  20510 

Honorab l e  George J .  M i tc he l l 
U n i ted State s Se nate 
Was h i ngto n , D . C .  2 0 5 10 

Honorab l e  Dan i e l  Patr i c k  Moyn i ha n  
U n i ted States Se nate 
Was h i ngto n , D . C .  2 0510 

Hono rab l e  C l a i borne  P e l l 
U n i ted States Se nate 
Was h i ngto n , D . C .  20510 

Honorab l e  Warren Rudma n 
U n i ted States Se nate 
Was h i ngto n , D . C .  20510 

Ho norab l e  Robe rt T .  Stafford 
U n i ted States Se nate 
Was h i ngton , D . C .  20510 

Honorab l e  Pau l  E .  Tso ngas 
U n i ted State s Se nate 
Was h i ngto n , D . C .  20510 

Honorab l e  Lowe l l P .  We i c ke r ,  J r .  
U n i ted States Se nate 
Was h i ngton , D . C .  20510 

Hono rab l e  Edward P .  B o l and  
House  o f  Represe ntat i ve s  
Was h i ngto n , D . C .  20515 

Hono rab l e  S i l v i o  0 .  Conte 
House  of  Represe ntat i ves  
Was h i ngton , D . C .  20515 

Hono rab l e  N o rma n E .  D ' Amours  
House  o f  Repre s e ntat i ve s  
Was h i ngton , D . C .  20515  



Honorab l e B r i a n  J .  Donne l l y  
House  o f  Representati ves  
Was h i ngton , D . C .  20515 

Honorab l e  Joseph  D .  Earl y 
House  of Repre s entat i ve s  
Was h i ngton , D . C .  20515 

Honorab l e Barney F ran k 
House  o f  Rep resentati ve s  
Was h i ngton , D . C .  20515 

Honorab l e  Sam Gejdenson  
House  of Repres entat i ves 
Was h i ngton , D . C .  20515 

Honorab l e J udd G regg 
House  of Repre s entat i ve s  
Was h i ngton , D . C .  20515 

Honorab l e James M .  Jeffords  
House  of Repre s e ntati ves  
Was h i ngton , D . C .  20515 

Honorab l e Nancy L .  Johnson  
Ho u s e  of Repre s e ntat i ves  
Was h i ngton , D . C .  20515 

Honorab l e  Barbara B .  Ken ne l l y  
House  o f  Repre s e ntati ves  
Was h i ngton , D . C .  20515 

Honorab l e Edward J .  Markey 
House  of Repre s e n tat i ves  
Was h i ngton , D . C .  20515 

Honorab l e  N i c ho l as Mav ro u l e s  
House  o f  Repre s e ntati ves  
Was h i ngton , D . C .  20515 

Honorab l e  John  R .  McKernan , J r .  
H o u s e  of Repre sentat i ve s  
Was h i ngton , D . C .  20515 
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Honorab l e Stewart B .  McKi n ney 
House  of Rep re s entat i ve s  
Was h i ngton , D . C .  20515 

Honorab l e  Joe Moakl ey 
House  of Repre s entati ves  
Was h i ngton , D . C .  20515 

Honorab l e Bruce A .  Mo rri s o n  
House  of Representati ves  
Was h i ngton , D . C .  20515 

Honorab l e  Thomas P .  O ' Ne i l l , J r .  
House  of Representat i ve s  
Was h i ngton , D . C .  20515  

Honorab l e  Wi l l i am R .  Ratc hford 
House  of Represe ntati ves  
Was h i ngton , D . C .  20515 

Honorab l e  C l audi ne Schne i de r  
H o u s e  o f  Representat i ve s  
Was h i ngton , D . C . 20515 

Honorab l e  James M .  Shannon  
House  of Represe ntati ves  
Was h i ngton , D . C .  20515 

Honorab l e  O l ympi a J .  Snowe 
House  of Repre s entat i ves  
Was h i ngton , D . C .  20515 

Honorab l e  Fernand J .  St . Germai n 
House  of Representat i ve s  
Was h i ngton , D . C .  20515 

Honorab l e  Gerry E .  Studds 
House  of Representat i ve s  
Was h i ngton , D . C .  20515 



D . 2  STATE GOVERNORS 

Ho norab l e  Joseph  E.  B re n nan 
Governor of  Ma i ne 
Augus ta , Ma i ne 04330 

Honorab l e  Mari o M. C uomo 
Governor of New York  
A l bany , New Yo r k  12224 

Honorab l e  M i chae l S .  D u kak i s 
Governor  o f  Mas sachus etts 
Boston , Mas sachus etts 02133 

Honorab l e  J .  Joseph  Garrahy 
Governor  o f  Rhode I s l and 
P ro v i dence , Rhode I s l and 02903 

D . 3 G ENERA L  D I STR I BUTION 

A-95 Coordi nato r 
O f f i ce of  Po l i cy & Management  
Comprehe ns i ve P l a n n i ng  D i v i s i on 
80 Was h i ngto n Street 
Hartfo rd , Con nect i cut 06106 

A-95 Coordi nator 
State P l an n i ng Offi ce 
89 State Street , Stati on  38 
Augus ta , Mai ne 04333  

A-95  Coordi nato r 
Execut i ve Offi ce of  Commun i t i e s  

and Deve l opment  
100 Camb r i dge Street 
Boston , Mas sachusetts 02202 

A-95 Coordi nator 
Offi ce of State P l ann i ng 
21/2 Beacon Street 
Concord ,  New Hamps h i re 03301 

A-95 Coord i nator 
P l an n i ng and Deve l opme nt 

C l eari nghouse 
D i vts i on of  the B udget 
State Cap i to l  
A l bany , New York 12224 

A-95  Coordi nator 
O f f i ce o f  State P l an n i ng 
265 Me l ro s e  Street 
P ro v i de nce , Rhode I s l and 02907 
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Hono rab l e  Wi l l i am A.  O ' Ne i l l  
Governor of Connecti cut  
Hartford , Co nnecti cut 06115 

Honorab l e  R i c hard A .  S ne l l i ng 
Governor of  Ve rmo nt 
Montpe l i e r ,  Vermont 05602 

Honorab l e  John  H.  S ununu  
Governor of  New  H amps h i re 
Concord , New Hamps h i re 03301 

A-95 Coordi nato r 
State P l an n i ng O f f i c e  
Pavi l i on  Off i ce B u i l d i ng 
109 State Street 
Montpe l i e r ,  Ve rmo nt 05602 

A-95  Coordi nator 
D i v i s i on of  Resource Deve l opme nt 
1350 Pennsy l van i a  Avenue , N . W. 
Room 215 
Was h i ngton , D . C .  20004 

A l den Ba l ch Memo r i a l  L i brary 
Ma i n  Street 
Lune nburg , Vermont 05906 

Ne l da J .  A l exander 
Env i ronmental  Ana l ys i s  
M idd l e  South Serv i ces , I n c .  
Box 61000 
New O r l eans , Lou i s i ana 70161 

R i chard A l ny ,  D i recto r  
Research a n d  Tech n i ca l  D i recto r 
Ame ri can Pub l i c  Wo r ks A s s oc i ati on  
1313 East 60th  Street 
C h i c ago , I l l i no i s  60637 

D i recto r o f  Ene rgy Departme nt 
Ame ri can Con s u l t i ng Engi neers  

Counc i l 
1015 15th Street , N . W . - S u i te 802 
Was h i ngton , D . C .  20005 



N at i o n a l  Affa i rs D i v i s i o n 
Ame ri can  Farm B u re a u  Federat i o n 
600 Mary l and  Ave n u e , S . W . 
S u i te 800 
Was h i ngto n , D . C . 20024 

P re s i dent  
Ame r i can  Forest  I n s t i tute 
1619 Mas sachus etts Ave n u e , N . W . 
Was h i ngto n , D . C .  20036  

Exe c ut i ve V i ce  P re s i de nt  
Ame r i can  Forestry A s s oc i at i o n  
1319 18th Street , N . W . 
Was h i ngto n , D . C .  20036  

Staff  Sc i e nti s t  
Ame ri can  P u b l i c  Powe r A s s oc i at i o n  
2301  M Stree t , N . W . 
Was h i ngto n , D . C .  20037  

D i rector 
Ame ri can  R i vers  C o n s ervat i o n  

C o u nc i l 
323  P e n n sy l v a n i a Avenue , S . E .  
Was h i ngton , D . C . 20003  

Mr .  Lawre nce Ande rson  
D i rector , Off i ce  o f  E l ectri c Powe r 

Regu l at i o n  
Federal  Ene rgy Reg u l atory Commi s s i o n 
Room 9106C 
825 N o rt h  Cap i to l  S t . , N .  E .  
Was h i ngto n , D . C .  20426 

Mr .  Don Bache r 
Box 513 
L i tt l eton , New Hamp s h i re 03561  

Robe rt A .  Bac kus , Esq u i re 
P . O .  B ox 516 
Ma nche s te r ,  New Hamps h i re 03105  

Barnet P u b l i c  L i b rary 
Mai n Street 
Barnet ,  Ve rmo nt 05821 

Mr .  Char l e s  E .  B arry 
D i recto r ,  New Hamp s h i re F i s h  

and  Game Departme nt  
34 B r i dge Street 
Co ncord , New H amp s h i re 03301  

D - 5  

Mr .  E r i c H .  Bauman 
S up e rv i s o r , E n v i ronme nta l  P l a n n i ng 
E n v i ronme nta l Affa i rs Departme nt 
Coope rat i ve Powe r As soc i at i o n  
146 15 Lone  O a k  Road 
Eden Pra i r i e ,  M i n n e s ota 55344-2287 

Mr. Carl B a u s c h  
Ene rgy and  E n v i ronment 
I nte rstate Comme rce Commi s s i o n 
12th & C o n st i t ut i o n Ave n ue , N . W . 
Room 4 143 
Was h i ngto n , D . C .  20423 

Ms . D i na h  Bear 
Genera l  C o u ns e l  
C o u nc i l o n  E n v i ronme nta l  Q u a l i ty 
722  J ac ks o n  P l ac e , N . W . 
Was h i ngto n , D . C . 20006  

Mr .  Leonard Beatt i e 
Superv i s o r ,  U no rga n i zed Towns  of  

E s sex  Cou nty 
G u i l dha l l ,  Vermont 05908 

Ms . S h i r l ey H .  Bee s o n  
O a k  R i dge Nat i o n a l  Labo ratory 
P . O .  Box X 
B l dg .  1505  - Room 294 
Oak R i dge , Tenne s s ee 3 7830 

Mr .  E .  S .  Be l l 
Nat i o na l  E nergy B oard 
473 A l bert Street 
O ttawa , O ntari o ,  C anada K1A OE5 

The B e r l i n  Repo rte r 
151 Mai n Street  
Ber l i n ,  New  Hamps h i re 03570 

Mr .  J ac k  Berryman 
I nternat i o n a l  Asoc i at i o n  of F i s h 

and  Wi l d l i fe Age ncy 
1412 16th S t . , N . W . 
Was h i ngto n , D . C . 20036  

Mr .  Steve B i ege l 
Ame ri can  Con s u l t i ng E n g i neers  

C o u nc i l 
1015 15th Street , N . W . - Rm 713 
Wa s h i ngto n , D . C .  20035  



Mr .  Robert 0 .  B i ge l ow 
P re s i de nt ,  New E n g l and E l ec tr i c  

T ra n s m i s s i on Company 
2 5  Research  D r i ve  
Wes tbo rad , Mas s achus etts 01581 

Bruce B l anchard , D i rector  
E n v i ronmental  P ro j ect  Rev i ew 
U . S .  Depa rtment  o f  the I nter i or 
I nter i o r  B u i l d i ng - Room 4526 
Was h i ngto n ,  D . C .  2 0 240 

J u l i u s B l e i wi s ,  Executi ve D i rector 
N o rtheast Powe r C o o rdi nati n g  C o u nc i l 
1250  B roadway 
N ew Yo r k ,  N ew Yo r k  10001 

Mr .  N o rman  Bouche r 
1470 Beacon  Street - #43 
B ro o k l i ne ,  Mas s achus etts 02146 

M r .  Terrence  Boy l e  
Landscape Arc h i tects and S i te 

P l a n n i ng Comm i s s i on 
86 St .  Pau l Street 
B u r l i ngto n , Ve rmont  05401 

Mr.  C h r i s B ra i thwa i te 
The Chron i c l e 
Barto n , Ve rmont 05822 

Mr.  R i c ha rd B re a u l t  
V i ce P re s i de n t  
C hamber o f  Commerce  o f  t h e  U . S .  
1615 H Street , N . W . 
Was h i ngto n ,  D . C .  20062 

The B r i sto l  Enterp r i s e  
7 S p r i ng  Street 
B r i s to l , N ew Hamp s h i re 0 3 2 2 2  

B etty S .  B rown , L i b ra r i a n  
E n e rgy Research  G ro up , I nc .  
400- 1 To tte n Pond  Road 
Wal tham , Mas s a c h us etts 02154 

Peter W .  B rown , E s q u i re 
Ene rgy Law I n s t i tute 
F ra n k l i n  P i e rc e  Law Cente r  
2 Wh i te Street  
Concord , N ew Hamp s h i re 0 3 3 0 1  
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M r .  R i c ha rd B rozen  
B udget Exam i n e r  
O ff i ce o f  Management  and  B udget , 

E n v i ronment 
Room 8222 , N EOB 
Was h i ngto n , D . C .  20503  

M i c hae l L .  B u ra k ,  E s q u i re 
D i rector of P ub l i c  Advocacy 
Depa rtment of P ub l i c  S e rv i ce 
120  State Street 
Mo ntpe l i e r ,  Vermont  0 5607  

B u r l i ngton F re e  Press  
191  C o l l ege  Street 
B u r l i ngto n , Vermont  05401 

Amy Joan B u r r i l l , L i b ra r i an 
Mon roe F re e  P u b l i c  L i b ra ry 
P . O .  Box 67 
Mon roe , New Hamps h i re 0 3771  

The C a l edo n i a  I ndependent  
P . O . Box  389 
St. J o h n s b u ry ,  Vermont 05819 

Ca l edo n i an- Record P ub l i s h i ng 
Company , I nc .  

Fede ra l  Street 
St.  J o h n s b u ry ,  Vermont  0 5819 

M r .  G e ra l d R. C a l h o u n  
Pres i de n t , So i l  C o n s e rvati o n  Soc i ety 

o f  Ame r i c a  
15601 Powe l l Lane  
Bowi e ,  Mary l and  10017 

Mr .  C ha r l e s  Carter 
N o rtheastern  Vermont  Deve l opment 

Assoc i at i o n  
S t .  J o h n s b u ry ,  Vermont  05819 

Mr.  W i l l i am D .  Cary 
As s oc i at i o n  for  Advancement 

of  S c i ence  
1515  Mas sa c h us etts Ave n u e , N . W . 
Was h i ngton , D . C .  20005  

Mr .  Roger Case  
C h a i rma n  
Board o f  S e l ectmen  
Town of  B r u n sw i c k  
B r u n sw i c k ,  Vermont  



M r .  B r i a n  P .  Cas s i dy 
Reg i ona l  C o u n s e l  
Federal  Emerge ncy Manageme n t  Agency 
Reg i o n  I 
J . W . McCormac k P o s t  Off i ce 

and  Co u rt House  
B o s to n , MA  02109 

Pre s i de nt 
Cente r  for Natural  Areas  
P . O .  Box 98  
South  Gard i ner , Ma i ne 04359  

Exe c u t i v e  D i rector  
Center for  Re newab l e Resources  
1001  Connect i c u t  Avenue , N . W . 
#510 
Was h i ngto n , D . C .  20036  

P re s i de n t  
Cente r  for  U r b a n  E n v i rQnme ntal  

Studi e s  
1 0 1 2  14th Street , N . W . - S u i te 706  
Was h i ngto n ,  D . C .  20005  

C h amber o f  Commerce 
Li tt l eto n , New Hamps h i re 03561  

D i rector  
Researc h  and E n v i ro nme ntal  

Q u a l i ty D i v i s i o n 
Chamber o f  Commerce o f  the U . S .  
1615 H Street , N . W . 
Was h i ngto n , D . C .  20062  

C h amber o f  Commerce 
St.  J o h n s b u ry ,  Vermon t  05819 

Ms . Bo n n i e Chr i s t i e 
Appa l ac h i an M o u n ta i n C l e r k  
5 Joy Street 
B o s to n , Mas s ac h u s etts 02108 

Mr. Char l e s  M. C l u s e n  
D i rector  o f  C o n s ervati o n  
Wi l derne s s  S o c i e ty 
1901 P e n n sy l v an i a  Avenue , N . W . 
Was h i ngton , D . C .  20006  

D i rector 
Coast and Geodet i c Su rvey 
D i s tri c t  Se rv i ce ,  D i str i c t  D i v i s i o n 
C-44 N ati ona l  Ocean  S u rvey 
6501  Lafayette Ave n ue 
R i verdal e ,  Mary l and  20737  
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Cob l e i gh P u b l i c  L i b rary 
70 Depot Street  
Lyndonv i l l e ,  Vermo n t  05851 

Pre s i de n t  
Connecti c ut R i ver  Wate rshed  

C o u n c i l ,  I nc .  
125  Combs Road 
Easthampto n ,  Mas sachus e tts 0 1027  

C o n nect i c ut Val l ey Reporter 
29  S c h o o l  Street 
Lebano n , New Hamp s h i re 03766  

P re s i dent 
C o n s e rv at i o n  and Researc h  

Fou ndat i o n  
Connecti c u t  C o l l ege , Box  1445 
New Londo n , Connec t i cut  06320  

D i rector of  Energy P roject  
C o n servati o n  Law F o u ndati o n  o f  

N ew Eng l and 
3 Joy Street 
B o s to n , Mas sach usett s  0 2108 

Mr . Jack  Cooper 
C h i e f , E n v i ro nme ntal  Serv i ce s  B ranch  
Federal  Commu n i cat i o n s  Comm i s s i on 
1919 M Stree t , N . W . - Room A- 212 
Was h i ngto n , D . C .  20554 

Coos  County Comm i s s i oners  
Coos  C o u n ty C o urtho u s e  
148 Mai n Street 
Lancaste r ,  New H amp s h i re 03584 

The Coos County Democrat 
79  Ma i n Street 
Lancaste r , New Hamp s h i re 03584 

Edward L .  C ro s s , J r .  
As s i s ta n t  Atto rney Gene ral 
E n v i ro nme ntal  P ro tecti o n  D i v i s i o n 
O f f i c e  o f  the Atto rney General  
S tate House  Annex 
25 Cap i to l Street 
Concord , New Hamp s h i re 03301  



Ms . Anne  Cyr 
N E PA L i a i s o n  
Occ upat i o na l  Safety & Hea l th 

Adm i n i strat i o n 
200 Const i tut i o n  Ave . , N . W . 
Room 3657  
Was h i ngto n , D . C . 20210 

Mr .  Pau l  Dane l s 
New Yo rk C i ty Ene rgy O ff i ce 
49 Chambe rs Street - #720 
New York , New Yo rk 10007 

Ms . Mo l l i e Deverse  
Porte r ,  Wr i ght , Mo rri s & Arthur  
3 7  Wes t  Broad Street  
C o l umb u a , O h i o  43215 

Mr .  Gera l d Devost  
C h a i rma n  
Norton  P l a n n i ng  Comm i s s i on 
N o rto n , Ve rmo nt 05907  

Mr .  Thomas D ewi tt 
Room 308E 
Mai l stat i o n  3 08 RB 
825 N o rth Cap i to l  Street , N . E .  
Was h i ngto n , D . C .  2 0426 

Mr .  J o h n  F .  Dohe rty 
3 18 S umm i t  Ave n u e  - #3 
Br i ghto n , Mas s a c h u s etts 02135  

Mr .  John  Easton  
Atto rney Genera l  
Pav i l i o n  O f f i ce B u i l d i ng 
Montpe l i e r ,  Ve rmo nt 05602  

Co l o n e l  C .  E .  Edgar , I I I  
D i v i s i o n E n g i neer  
Department o f  the  Army 
N o rtheast  D i v i s i o n 
Corp s  o f  E n g i neers 
424 Trape l o  Road 
Wa l tham , Mas sa c h u s etts 02254 

D i rector 
Legal Affa i rs ( En v i ro nme nta l ) 
E d i s o n  E l ectri c I ns t i tute 
1111 19t h  Street , N . W. - 9th  F l oor  
Was h i ngto n , D . C .  20036  
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Mr .  Q u e nt i n  Eds o n  
D i recto r ,  E n v i ro nme nta l  A n a l y s i s  
Federal  Ene rgy Reg u l atory Comm i s s i o n 
825 N o rth Cap i to l  Street 
Was h i ngto n , D . C . 20460 

Pre s i dent  
E l ectr i c  Power Researc h  I n s t i tute 
P . O .  Box 10412 
P a l o A l to ,  C a l i fo rn i a  94303 

Mr. Steven  E l l s  
O f f i ce o f  I ntergove rnme nta l L i a i s o n  
U . S .  Env i ronme ntal  Protec t i o n  

Age ncy , Reg i o n I 
J F K  Fede ra l B u i l d i ng ,  Room 2203  
Bosto n ,  Mas sa c h u s etts 02203  

Execut i ve V i ce Pre s i dent  
E n g i neer i ng  Soc i ety ' s Commi ttee 

on E n e rgy 
6 0 0  Mary l and Avenue , S . W . 
S u i te 530  
Was h i ngto n , DC  20024 

Mr .  Mau r i c e  Evans  
C h i e f ,  D i s tr i b ut i o n  D i v i s i o n  
C - 44 Nat i o na l  O c e a n  S u rvey 
6501  Lafayette Aven u e  
R i verda l e ,  Mary l and 20737  

Genera l  C o u n s e l  
Fede ra l Trade Comm i s s i o n  
6th  Street & P e n n sy l van i a  Ave . , N . W . 
Room 568 
Was h i ngton , D . C .  20580 

Mr .  Barry F l amm 
D i recto r ,  O f f i c e  o f  Env i ro nmenta l  

Q u a l i ty 
Room 412-A 
U . S .  Department of Agri c u l ture 
Was h i ngto n , D . C .  20250  

Mr .  John  Fowl e r  
Adv i s o ry C o u nc i l o n  H i sto r i c  

Pre s e rvat i o n  
1522 K Street , N . W . - S u i te 430 
Was h i ngto n , D . C .  20235  

Mr .  Lawrence  C .  F rede r i c k  
P ub l i c  Serv i ce Company o f  

N ew H amps h i re 
1000 E l m  Street 
Manchester , N ew Hamps h i re 03105 



Ms . I ren e  F r i edri c h s  
E n v i ro nme ntal  a n d  H ea l th  Affa i rs 
D epartment o f  State 
2201  C Stree t , N . W . - Room 7820 
Was h i ngton , D . C . 20520  

Pre s i de nt 
F r i ends  o f  the  Earth 
530  7th Street , S . E .  
Was h i ngto n ,  D . C .  20003  

H .  Pau l F r i e sema , D i recto r 
C e n te r  for Urban Affa i rs 

and  P o l i cy Research  
Nort hwestern  U n i ve rs i ty 
2040 S h e r i dan Road 
E v a n s to n , I l l i no i s  60201  

Ear l  F .  Gage , E s qu i re 
179 Co l e  Street 
P .  0 .  Box 97 
B e r l i n ,  New Hamp s h i re 03570  

George  G e l man , Commi s s i oner  
Departme nt o f  R e s o u rc e s  and  

E c o n om i c  Deve l opment 
P . O .  Box 856 
C h r i s t i an  Mutua l B u i l d i ng 
Concord , New Hamp s h i re 03301  

Mr .  M i c h a e l  Gent  
Exec ut i ve V i ce P re s i de nt 
Nat i o n a l  E l ectr i c  Re l i ab i l i ty 

Counc i l  
Res earc h  Park , Terh u n e  Road 
P r i nceto n , N ew J e rsey 08540 

Mr. E r i c G i l b e rt s o n  
Vermo nt State H i stor i c 

P re s e rvat i o n  O f f i c e r  
Pav i l i o n  B u i l d i ng 
Montp e l i e r ,  Ve rmo nt 05602  

Goodr i c h  Memo r i a l  L i b rary 
Newport , Vermo nt 05855 

Grafto n Co unty Comm i s s i o ners  
Grafto n County Courth o u s e  
North Have rh i l l , New Hamp s h i re 0 3 744 

Mr. J o h n  Grandy 
Exec u t i ve  V i c e  P re s i de nt 
D e fe nders o f  W i l d l i fe 
1244 19th Street ,  N . W . 
Was h i ngto n , D . C . 20036  
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Greensborough  Free  Li brary 
Greensboro ugh , Ve rmo nt 05841 

Wi l l i am G r i f f i n ,  E s qu i re 
Atto rney General ' s  O f f i c e  
Mo ntpe l i e r ,  Vermo nt 05602  

Repre s entat i ve Lawre nce  J .  G uay 
404 Mai n Street 
Gorham , New Hamp s h i re 0 3581 

G u i l dha l l L i b rary 
G u i l dha l l ,  Ve rmon t  05905  

Mr .  Geo rge Ham i l to n  
A s s oc i ate D i rector 
Coa l i t i o n  for Wi s e  Powe r P l a n n i ng 
c/o VP I RG 
43  State Street 
Mo ntpe l i e r ,  Vermont 05602 

Hardw i c k  Gazette 
Ma i n  Street 
Hardwi c k ,  Ve rmont 0 5843 

J o h n  N .  Harri s ,  P . E .  
V i ce Pres i de n t  and  Project  D i rector 
I nternat i o n a l  Generat i o n  and 

Transm i s s i o n Company , I n c .  
P . O .  Box 501 
Roc k l and , Ma i ne 04841 

Wi l l i am Hea l y , D i recto r 
Water  S upp l y  and  Po l l u t i o n  

Co ntro l Comm i s s i o n 
Haz e n  D r i ve  
Box 95  
Concord , New Hamp s h i re 03301  

Mr .  D i c k  C .  H e i l 
P re s i de nt ,  Ameri can  Academy o f  

E n v i ro nmemta l E ng i neers  
P . O .  Box 1278 
Rockv i l l e ,  Mary l a nd 20850 

Ms . A l i ce Herri ngto n 
P re s i de nt ,  F r i e nds  o f  A n i ma l s ,  I nc .  
1 1  Wes t  60th  Street 
N ew Yo r k ,  New Yo r k  10023  



M r .  A l l an H i rs c h  
D i rector 
O ff i ce o f  Federal  Act i v i t i e s 
U . S .  E n v i ronme ntal  P rotecton Age ncy 
Room 2119 , Wate rs i de Ma l l 
401 M Street , S . W . 
Was h i ngto n , D . C .  20460 

Mr.  F reder i c k  Hodgdo n 
Cha i rman 
Board of S e l ectmen 
Town of G ranby 
G ranby , Ve rmon t  05840 

Mr .  Thomas Hoffman 
I nternat i o na l  I n s t i tute for 

E n v i ro nment D e v e l opme nt 
1302  18th S t . , N . W . - S u i te 501 
Was h i ngton , D . C .  20036 

L i se Howe , GC-11  
U . S .  Departme nt o f  Ene rgy 
F o rre sta l  B u i l d i ng 
MS 6A- 152  
Was h i ngto n , D . C .  

Mr .  J o seph  W .  Hudson  
Pre s i de n t , N at i o n a l  Foundati o n  for  

C o n s e rv at i o n  and Env i ronmental  
O f f i cers  

P . O .  Box  3 326 
Spartanburg , South  Caro l i na 29302  

V i ncent  J .  I acop i no 
Exec u t i ve  D i rector and Sec retary 
New Hamp s h i re P ubl i c  Ut i l i t i e s 

Commi s s i o n 
B u i l d i ng  O n e , 8 O l d  S u n c o o k  Road 
Concord , New Hamps h i re 0 3 3 0 1  

Mr .  J oseph  I gnaz i o  
C h i e f ,  P l an n i ng D i v i s i o n 
Department of  the Army 
New E n g l and D i v i s i on ,  Corp s  o f  

E n g i neers  
424  T rape l o  Road 
Wal tham , Mas s a c h u s etts 02254 

D i recto r 
I nternati o na l  I n s t i tute for  

E n v i ronment and Deve l opme n t  
1319 F Street , N . W . - S u i te 800 
Was h i ngto n , D . C .  20004 
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Executi ve D i rector 
I zaak  Wa l to n  League o f  Ame r i ca , I nc .  
1800 N .  Ke nt Street , S u i te 806 
Ar l i ngto n , V i rgi n i a  22209 

Mr . M i c hae l J aeger 
Wi s c o n s i n  P ub l i c  S e rv i ce Commi s s i o n 
P . O .  Box 7854 
Mad i s o n , W i s c o ns i n  53707  

Dr .  Lawrence R .  Janh  
Sec retary , North  Ame r i can  W i l d l i fe 

F ou ndati o n  
709  W i re B u i l d i ng 
Was h i ngto n , D . C .  20005  

M r .  Be rnard J o h n s o n  
S tate P l ann i ng O ff i c e  
5 t h  F l oor  
P a v i l i o n  O ff i ce B u i l d i ng 
Montpe l i er ,  Vermont 05602  

Ms . E rs u l a S .  J o h n s o n  
County Exe c ut i ve D i rector 
E s s ex Cou nty ASCS O f f i ce  
G u i l dha l l ,  Ve rmo nt 05905  

J ames J o rda n , Forest  Superv i s o r  
Nati o na l  F o re s t  Serv i ce 
Fede ra l B u i l d i ng 
719 Mai n Street  
Box  6 38 
Laco n i a ,  New Hamps h i re 0 3246 

J o u rna l -Op i n i o n  
Route 5 
B radfo rd , Ve rmo n t  05033  

Masa i c h i  Kam i mu ra 
Overseas  E l ect r i ca l  I ndus try 

S u rvey I ns .  
1015  18th Street , N . W .  
S u i te 820 
Was h i ngto n , D . C .  20006  

Mr .  C l ece  Kapa l a 
D i rector  o f  Educat i o n  and Po l i cy 
S o c i e ty for  the  Protect i o n  o f  

New Hamp s h i re F o re s ts 
54 Portsmo uth  Street  
Conc o rd , New Hamps h i re 0 3 3 0 1  



M r .  Rap h a e l  Kaspar  
Exe c ut i ve  Sec retary 
Nat i o n a l  Academy o f  Sc i e nce  
Room  J H804 
20101  C o n s t i tut i o n  Ave n u e , N . W . 
Was h i ngto n , D . C .  20418 

P res i dent  
Keep Ame ri ca  Beaut i fu l , I nc .  
99 P a r k  Avenue  
New Yo r k ,  New York  10016 

Mr .  Edward Ke hoe 
Commi s s i oner  
Departme nt of  F i s h  and Game 
Age ncy of E n v i ronmental  Cons ervat i o n 
Montpe l i e r ,  Vermont 05602  

Ms . Mary S ue Ke l l y 
RFD  2 
L i tt l eto n , New Hamps h i re 03561  

Mr .  Dav i d  Ketc ham 
Forest  S e rv i ce 
Room 3208 S .  Agri c u l ture B u i l d i ng 
Was h i ngto n , D . C .  20013 

M r .  Haro l d K i ngston  
C h a i rman 
Board of Se l ectmen 
Town of B l oomfi e l d  
B l oomf i e l d ,  Vermont  

M r .  Leo  LaFerr i  e r  
Comm i s s i o ner , Departme n t  o f  F o re s ts 

and  P a r ks 
Age ncy o f  Env i ronmental  C o n s ervati o n  
Montpe l i er ,  Vermo nt  05602  

M r .  C l arence  R .  La i ng ,  J r .  
Genera l  Counse l 
Federa l Trade Commi s s i o n 
6th  & P e n n sy l van i a  Ave n ue , N . W . 
Was h i ngto n , D . C .  20580 

Mr.  Howard N .  Lars en  
D i recto r ,  U . S .  F i s h  and  W i l d l i fe 

Serv i ce 
Boston  Reg i o na l  O ff i ce 
1 Gateway Court - Su i te 700  
Newto n Corne r ,  Massachus etts 02158 
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Mr .  Leon  N .  Lars o n  
D i recto r ,  Env i ronme nta l P o l i cy 
Federal  H i ghway Adm i n i s trat i o n  
400 7th  Street , S . W . - HEV- 1 
Was h i ngto n , D . C .  20590  

D i rector 
League o f  C o n s e rvat i o n  Voters 
317 P e n n sy l van i a  Ave nue , S . E .  
Was h i ngto n , D . C .  20003  

Pre s i dent  
League o f  Women  Voters  of  

Connec t i c ut 
6 0  C o n n a l l y  Parkway 
Hamde n , Connect i cut  06514 

P re s i dent  
League  o f  Wome n  Voters  o f  

New Hamp s h i re 
3 P l easant  Street , Room 3 
Conc ord , New Hamps h i re 03301  

Pre s i dent  
League o f  Women  Voters  o f  the  U . S .  
17 3 0  M Street , N . W . 
Was h i ngto n , D . C .  20036  

P res i dent  
League o f  Wome n Voters o f  Ve rmo nt  
2 Ra i l road Avenue  
E s s ex J u n c t i o n , Ve rmo nt  05452  

L i tt l eton  C o u r i e r  
146 U n i o n  Street 
L i tt l e to n , New Hamp s h i re 03561  

L i b ra r i an  
L i tt l eton  Pub l i c  L i b rary 
Mai n Street 
L i ttl eto n , New Hamp s h i re 03561  

M r .  T im  Lough  
State Corporat i o n Commi s s i o n 
D i v i s i o n o f  Energy Regu l at i o n  
P , O .  Box ll97 
R i c hmond , V i rg i n i a  23209  

M r .  Peter Ludwi g 
C ha i rman , P l a n n i ng Comm i s s i o n 
Unorga n i zed  Town s o f  E s s ex Cou nty 
Canaa n , Vermo nt  05903  



Ms . Maude N .  L u nde 
Granby Town C l e r k  
Granby , Ve rmo nt 05840 

Mr. Thomas Luther  
New  Yo r k  Ene rgy O ff i ce 
2 Roc ke fe l l e r P l aza 
A l bany , New York  12223 

Ms . Mary Lynch  
L i bra r i an  
C o l ebrook  P ub l i c  L i b rary 
C o l ebro o k ,  New H amp s h i re 03576 

Ms . Mar i a  R .  Mac r i  
Research  A s s i s tant  
D o na l dso n ,  L u f k i n and  J e n rette 

S e c u r i t i e s  Corporat i o n 
140 B roadway 
New Yo r k ,  New York  10005 

Lt .  C o l one l Thomas Magne s s , I I I  
U . S .  Army Corp s  o f  E n g i neers , HGDA 
20  Mas s ac h u s etts Avenue , N . W . 
Was h i ngto n , D . C . 20314 

Mr .  Le Roy Ma l tby 
C h a i rma n  
V i ctory P l a n n i ng Comm i s s i o n 
V i ctory ,  Ve rmont 

Manc hester  U n i o n  Leader 
3 5  Amherst  Street  
Manche s te r ,  New Hamp s h i re 03105  

Mr .  Dav i d  S .  Maney 
A s s i stant for the  Env i ro nme nt 
Econom i c  D e v e l opment Adm i n i strat i o n  
Ma i n  C ommerce Bu i l d i ng ,  Room 6089 
Was h i ngto n , D . C .  20230  

Ms . Ka ren A .  Mas s ey 
Staff Attorney 
Mari ne Law I ns t i tute 
246 Dee r i ng Ave n u e  
Port l and , Ma i ne 04102 

Mr.  Robert Matth e i s  
Act i ng  D i rector 
E n v i ronme nta l Affa i rs D i v i s i on 
Genera l Serv i ce s  Admi n i s trat i o n  
18th & F Streets , N . W . - Room 2338 
Was h i ngto n , D . C .  20405 
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M r .  Wa l ter R .  McAl l ester  
M i gratory B i rd C o n s e rvat i o n  

Comm i s s i o n  
608 13th & G Streets ,  N . W . 
Was h i ngto n , D . C .  20240 

Ms . E l s i e  McHatt i e  
P . O .  Box 3402 
Go l de n , C o l o rado 80401 

Mr.  Wi l l i am H .  Mego nne l l  
Ed i so n  E l ectr i c I n s t i tute 
1111 19th Street , N . W . - 9th  F l o o r  
Was h i ngto n , D . C .  20036  

Mr .  F l o r i an  Me l ancon  
P ro j e c t  D i rector 
Hydro Quebec  
P l ace  Dup u i s - 855 e s t , 

Rue  S a i nte- Cathe ri ne  
Montrea l ,  Quebec , Canada H 2 l  4P5  

M r .  H .  W i l l i am Menard 
U . S . Geo l o g i c a l  Survey 
Stop 760  
R e s to n , V i rg i n i a  22092 

Mr .  Robert Me rc hant  
D i recto r o f  Operati o n s  
Age ncy o f  Transportat i o n  
133 State Street 
Mo ntpe l i e r ,  Ve rmont  05602  

Mr .  Robert T .  M i k i  
D i rector o f  Regu l atory P o l i cy 
Genera l  C o u n s e l o f  the  U . S .  Depart-

ment  of Comme rce 
Was h i ngto n , D . C .  20230  

Ms . Barbra M i l l e r ,  L i b ra r i an 
W i l l i am D .  Wee ks Memo r i a l  L i b rary 
128 Ma i n  Street 
Lancaste r ,  New Hamp s h i re 03 584 

M r .  Emmett B .  Moore , J r .  
Ene rgy Sys tems Departme n t  
B atte l l e  Pac i f i c  Northwe s t  

Labo rato r i e s  
P . O .  Box 999 
R i c h l and , Was h i ngton 99352  

M r .  J oe M u l l an 
Nat i o n a l  Coa l  A s s oc i at i o n  
1 1 3 0  1 7t h  Street , N . W . 
Was h i ngto n , D . C . 20036  
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Mr. Dan i e l  R.  Mu l l e r  
As s i s tant  D i rector f o r  E n v i ro nme ntal  

Tec hno l ogy 
D i v i s i o n o f  E ng i neer i ng  
U . S .  Nuc l ear Regu l ato ry C omm i s s i o n 
Was h i ngto n , D . C .  20565  

J an i s  M u n s on 
U n i ted E n g i neers  and C o n s tructors , I nc .  
30 South  17th Street 
P . O .  Box 8223 
P h i l ade l p h i a ,  P e n n sy l van i a  19101 

N o rtheast  Repre se ntat i ve 
S haron Audubon  Cente r  
Route 1 ,  B o x  171 
Sharo n , Connec t i cut  06069  

Pres i dent  
Nat i ona l Audubon  Soc i e ty 
950 T h i rd Ave nue  · 

New York , New York  1002 2  

New E n g l and Reg i on  D i rector 
Nat i o n a l  W i l d l i fe Federat i o n  
East  Ca l a i s ,  Ve rmont 05650  

Pre s i dent  
Nat i o n a l  Wi l d l i fe Federat i o n  
1412 16th Street N . W . 
Was h i ngto n ,  D . C .  20036  

Mr .  Theodore Natti  
P res i dent , Nat i o n a l  A s s oc i at i on  of 

S tate F o re s ters 
D i v i s i o n of  F o re s t s  and Lands 
State H o u s e  Annex , Box 856 
Conc ord , New Hamps h i re 03301 

Natura l R e s o u rc e s  Defense  
C o u nc i l ,  I nc .  

1725 I Stree t , N . W . - S u i te 600 
Was h i ngton , D . C . 20006 

Eastern Reg i o n a l  O ff i ce  
Nature C o n s e rvancy 
294 Was h i ngton Street  
Room 850  
Bosto n , Mas s a c h u s etts 02180 

New E n g l and Farme r 
83 Eastern Avenue  
St . J o h n s b u ry ,  Vermont 0 5819 

Exec uti ve Sec retary 
New E n g l and I nterstate Water  

P o l l u t i on  Co ntro l Comm i s s i o n 
607 Boy l ston  Street 
Bosto n ,  Mas sachu setts 02116 

New Hamp s h i re Atto rney Genera l  
O ff i ce o f  the Atto rney Genera l 
State H o u s e  Annex  
25  Cap i to l  Street 
Co ncord , New Hamp s h i re 03301  

The  News and Sent i ne l  
Br i dge Street  
C o l e b roo k ,  New Hamp s h i re 03576  

C h a i rman 
N o rtheast  A s s oc i at i o n  of F i s h 

and W i l d l i fe 
R e s o u rce  Age nc i es 
F i s h  and Game Departme nt 
State O f f i ce  B u i l d i ng 
Montpe l i e r ,  Vermont 05602 

N o rtheast  Reg i o na l  L i b rary 
Danv i l l e Road 
S t .  J o h n s b u ry ,  Ve rmo nt 05819 

Ontar i o  Hydro - L i b rary 
700 U n i v e rs i ty Avenue  
Toro nto , O ntari o ,  Ca nada M5G  1X6 

Mr .  Robe rt Petrofs ky 
P . O .  Box 136 
C o l e b roo k ,  New Hamp s h i re 03576 

Mr .  W i l l i am B .  P i nney 
H i stori c S i tes D i v i s i o n  
Age ncy o f  Dev e l opme nt and Commu n i ty 

Affa i rs 
Mo ntpe l i e r ,  Vermont 05602 

J o h n  Pon setto , Commi s s i oner  
Departme nt o f  Wate r Reso urc e s  
Age ncy o f  Env i ro nme ntal  

C o n s e rvat i o n  
Mo ntpe l i e r ,  Vermo nt 05602 

M r .  R i c hard P o rter  
State C o n s e rvati o n i s t  
P . O . B o x  G 
D u rham , New Hamps h i re 03824 



M r .  Den n i s  W .  Potter 
Exec ut i ve D i rector  
F i fth D i s tri ct P l a n n i ng 

and  D e v e l opment Comm i s s i o n 
P . O .  Box  640 
365� S .  P i e rre S treet 
P i e rre , South D a kota 57501- 0640 

Ms . Barbara P r i e s t  
Market i ng Coordi nator 
VTN O rego n ,  I n c .  
25 115 S . W . Parkway 
Wi l s o n v i l l e ,  O rego n 97070  

The  Record C i t i ze n  
1 1 1  Ma i n  S treet 
P l ymout h , New Hamp s h i re 03264 

Ene rgy D i v i s i o n 
Res o u rc e s  for the  F uture 
1755 M a s s a c h u setts  Avenue , N . W . 
Was h i ngto n , D . C .  20036  

Mr .  Step h e n  K .  R i ce 
Appa l ac h i an  Mo u nta i n C l ub  
P i n kham Notch  C amp 
Gorham , New Hamp s h i re 03581 

Wi l l i am R i ce ,  E s q u i re 
Attorney Genera l  1 S  O f f i ce  

� Mo ntpe l i er ,  Vermont 05602  

· Mr .  Ra l p h R i d l ey 
� 

Board o f  S e l ectmen  
Town o f  Lunenburg 
Lunenburg , Vermont 05906  

Ms . S h e i l a  C .  R i vard 
Lunenb urg Town C l e r k  
Lunenburg , Vermo nt 05906  

Mr .  Be rnard G .  Rout h i e r  
C ha i rman , B l oomf i e l d P l a n n i ng 

Comm i s s i o n 
B l o omf i e l d ,  Vermont 

Mr .  D o na l d  Sadd l e r  
D i rector f o r  Env i ronment 
Off i c e  of Secretary o f  D e fe n s e  
Was h i ngto n , D . C .  20301  

M r .  Harvey S a l go 
S a l go and  Lee 
2 Park Sq •J are 
Bosto n , Mas s ac h u s etts 02116 

D - 14 

Mr .  R i c hard Saude k 
Commi s s i oner  
P ub l i c  S e rv i ce Departme nt 
Mo ntpe l i e r ,  Vermont 05602  

Mr . Te rry Savage 
O f f i ce  o f  the  Reg i o na l  D i rector 
Nat i o na l  Park  Serv i ce 
15 State Street 
B o s to n , Mas s a c h u setts  02109 

J o h n  S c h e i b e l , E s q u i re 
As s i s tant  Genera l  Co u ns e l  
Federa l Eme rgency Manageme nt Age ncy 
500  C Street , S . W . - S u i te 840 
Was h i ngto n ,  D . C .  20472 

M . M . Schorr  
Genera l  E l ectri c Company 
1 R i ve r  Road 
S c h e n ectady , New Yo r k  12345 

Mr.  Step hen  Sease  
D i rector o f  P l a n n i ng 
Agency o f  E n v i ro nme nta l Cons e rvati o n  
State O f f i c e  B u i l d i ng 
Montpe l i e r ,  Vermont 05602  

I nternat i o n a l  Repre s e ntat i ve 
S i e rra C l ub 
228 East  45th Street - 14th F l o o r  
New Yo r k , New Yo rk 10017 

D i rector 
S i e rra C l ub  
3300  P e n n sy l van i a  Avenue , S . E .  
Was h i ngto n , D . C .  20003  

Mr .  Morri s L .  S i l ve r  
P . O .  Box · 94 
Newport , Vermo n t  05855 

Mr .  J ames  Sm i th 
D i recto r ,  N E P LAN 
174 Brus h H i l l  Avenue  
Wes t  Spri ngf i e l d ,  MA  0 1089 

Mr. W i l l i am S o rre l l 
C ha i rman  
Board o f  S e l ectmen 
Town of Concord 
North Concord , Vermont 05858 



St . J o h n s b u ry Athenaeum 
3 0  Ma i n  Street 
St.  J o h n s b u ry ,  Vermo nt 0 5819 

Ms . Maureen  Stender 
Northeast U t i l i t i e s 
P . O .  Box 270 
Hartford , Connect i cut  06141 

Ms . M i l dred J .  Stuart 
Cha i rman , Conco rd P l a n n i ng 

Comm i s s i o n  
Concord , Ve rmo nt 05824 

Mr. J o h n  R. Sweeney 
D i recto r o f  Ae ronaut i c s 
New Hamp s h i re Aeronaut i c s Comm i s s i o n 
Concord Mun i c i pa l  A i rpo rt 
A i rpo rt Road 
Concord , New Hamps h i re 03301  

Gera l d  P .  Tarrant , E s q .  
Genera l  Cou n s e l  
Department  o f  P ub l i c  Serv i ce 
120 State Street 
Montpe l i e r ,  Vermo nt  0 5602 

Mr .  Gae l e n  T h i bau l t 
C h a i rman  
Board o f  S e l ectmen  
Town o f  Norton 
Norto n ,  Vermo nt 05907  

M r .  Sam A .  T i l aro 
P r i nc i pa l  System P l anner  
New York  Departme nt o f  P u b l i c  

S e rv i ce 
Emp i re State P l aza  
A l b any , New Yo r k  12223  

Mr .  Wal l ace T i l l man  
Nat i o n a l  Rura l  E l ectri c 

Cooperati ve  As soc i at i o n  
1800  Mas s ac h u s etts Aven u e , N . W . 
Was h i ngto n , D . C .  20036  

T i me s - Argus 
540 North  Ma i n  Street 
Barre , Ve rmont  05641 

Mr. J o h n  C. T i tc h n e r  
State C o n s e rvat i o n i st 
1 B u r l i ngton Square - S u i te 205  
B u r l i ngto n , Vermo nt 0 5401  
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Mr . Mostafa K .  To l ba 
c/o Mr .  Nowe l l Brown 
U . S .  Env i ro nme nta l P rogram 

L i a i s o n  O f f i ce  
866 U . N .  P l aza - Room  A- 3630  
New York , New York  10017 

Thomas N .  Towl e ,  P . E .  
New Hamp s h i re Department o f  P u b l i c  

Wo rks and  H i ghways 
P . O .  Box 483 
Concord , New Hamp s h i re 03301  

Board o f  S e l ectmen  
Town o f  Beth l e hem 
Town O f f i c e  
P . O . Box 424 
Beth l ehem , New Hamps h i re 0 3 574 

Board o f  S e l ectmen 
Town o f  Carro l l 
Town O f f i ce , Twi n  Mou n ta i n  
P . O .  Box 146 
Carro l l ,  New Hamps h i re 03595  

Board o f  Se l ectme n 
Town o f  C l arksv i l l e 
Town O f f i ce - RFD  1 
P i ttsb urg , New H amps h i re 03592 

Board o f  S e l ectmen  
Town o f  C o l e b ro o k  
Town Off i ce  
10 B r i dge Street 
C o l e b roo k ,  New Hamp s h i re 03576  

Board o f  S e l ectmen 
Town of C o l umb i a  
C o l umb i a  Town O ff i ce  
RFD  1 
C o l e b roo k ,  New H amps h i re 03576  

Board o f  Se l ectmen  
Town o f  D a l ton 
Town O f f i ce  
R F D  2 
Wh i te f i e l d ,  New Hamps h i re 0 3598 

Board of S e l ectmen  
Town o f  J efferson  
Town O f f i ce  
J e fferso n , New  Hamps h i re 03583 



Board o f  S e l ectmen  
Town o f  Lancaster 
Town O f f i c e  
2 5  Ma i n  Street 
Lancaste r ,  New Hamp s h i re 03584 

Boara of S e l ectmen  
Town o f  L i tt l eto n  
1 U n i o n  Street 
L i tt l eton , New Hamp s h i re 03561  

Board of  S e l ectme n 
Town o f  Lyman 
Town O f f i ce  
RFD  1 
Lyman ,  New Hamps h i re 

Board o f  S e l ectmen 
Town o f  Mon ro e  
Town Off i ce  
Mai n Street 
P . O . Box  6 3  

0 3585 

Monroe , New H amp s h i re 03771  

Board o f  Se l ectmen  
Town o f  N o rthumber l and  
Town O f f i ce  
S tate Street 
Groveto n , New Hamps h i re 03582 

Board o f  S e l ectmen  
c/o Edna  F u l l er ,  Town C l e r k  
Town o f  Ode l l 

. Ode l l Town Off i ce 
Stratford , New H amps h i re 03590 

Board of  S e l ectmen 
Town o f  P i ttsb u rg 
Town O f f i c e  
Ma i n  Street 
P i tt s b u rg , New Hamp s h i re 03592  

Board o f  S e l e ct .ne n 
Town o f  Stark 
Town O f f i c e  
R F D  
Groveto n , N ew Hamps h i re 03582 

Board o f  S e l ectmen 
Town o f  Stewarts town 
Town O f f i ce  
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Board o f  S e l ectmen  
Town o f  Stratford 
Town Off i ce 
N o rth Stratford , New Hamp s h i re 03590 

Board of Se l ectmen 
Town o f  Wh i te f i e l d  
Town O f f i c e  
Wh i te f i e l d ,  New Hamp s h i re 0 3598 

R u s se l l E .  Tra i n ,  P re s i dent  
Wo r l d W i l d l i fe F u nd 
1601 Connecti cut  Avenue , N . W . 
S u i te 800 
Was h i ngto n , D . C .  20009 

Val l ey News 
P . O .  Box 877 
Wh i te R i ver  J u nct i o n , Vermont  05001 

M r .  E r i c Van  Loon  
D i recto r ,  U n i o n o f  Concerned  

S c i e nti sts  
1208  Mas s a c h us etts Avenue  
Camb r i dge , Mas sachus etts 02138 

M r .  R i chard E .  Wa i tt 
Cha i rma n , State Board o f  Heal th 
Department  o f  Hea l th  
60  Ma i n  Street 
B u r l i ngto n , Vermont  0 5401  

M r .  Vernon  Wa l ke r 
Swi d l e r ,  B e r l i n  and Stre l ow 
1000 Thomas J e fferso n  St . , N . W . 
S u i te 500 
Was h i ngto n , D . C . 20007  

Exec ut i ve D i rector 
Wate r Po l l ut i on Control  Fede rat i o n  
2626  Pe n nsyl van i a  Ave n u e , N . W . 
Was h i ngto n , D . C .  20037  

Mr .  Arno l d  E .  Wate rs 
C h a i rman  
Waterfo rd P l a n n i ng Comm i s s i o n 
Waterford , Ve rmont  

M r .  Seward Webe r 
Execut i ve  D i rector  

We st S tewartstown , New Hamps h i re 03597  
Vermo nt Natu ra l Re s o u rc e s  C o u nc i l  
7 Ma i n  Street 
Mo ntpe l i er ,  Ve rmont 05602  



The Wee k l y  News 
Depot Street 
Lyndonv i l l e ,  Vermont 05851 

Mr .  Marc hant Wentworth 
Leg i s l at i ve Repre s e ntat i ve 
E n v i ronme ntal  Act i o n  F o u ndat i o n  
1346 C o n n ec t i c ut Ave n u e , N . W . 
Was h i ngto n , D . C .  20036  

M r .  John  E .  We s l e r 
D i rector 
E n v i ronment a nd E n e rgy O ff i c e  
Federal  Av i at i o n  Adm i n i s trat i o n  AEE- 1 
800 I ndepende nce  Avenue , S . W . 
Room 432C  
Was h i ngton , D . C .  20591 

Mr .  W i l l i am Whee l oc k  
Federal  E n e rgy Reg u l atory Commi s s i o n  
As s i stant  t o  D i rector 
D i v i s i o n o f  I nterconnecti o n s and 

Sys tems  Anal ys i s  
825 N o rth  Cap i to l  St . , N . E .  
Was h i ngton , D . C .  20426 

Mr.  A l b e rt Wh i te 
C h a i rman , Scenery Prese rvat i o n  

C o u n s e l  
State P l a n n i ng O f f i c e  - 5 t h  F l o o r  
Pav i l i o n  Off i ce B u i l d i ng 
Montpe l i e r ,  Vermont  05602 

Mr .  B rendon  Wh i ttaker 
Secreta ry 
Age n cy o f  E n v i ronme ntal  C o n se rvat i o n  
Mo ntpe l i e r ,  Vermont 05602 

Mr .  Bernard W i l l ey 
C h a i rman  
Board  o f  S e l ectmen  
T own o f  Wate rford 
Wate rford , Vermont 05819 

M r .  Geo rge  W i l l i am s  
Cha i rman  
Board o f  S e l ectmen  
Town o f  V i ctory 
V i ctory ,  Vermont 
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Mrs . L i nda W i l s o n  
New Hamp s h i re State H i stor i c 

P re s ervat i o n  Off i c e r  
Pre s c ott P a r k  
1 0 5  L o n d o n  Road , B u i l d i ng 2 
Co ncord , New Hamp s h i re 03301  

Ms . Phoebe  Wray 
D i recto r ,  Center  for Act i o n  o n  

E ndange red Spec i es 
174 West Mai n Street 
Ayer ,  Mas s ac h us etts 01432 

Mr .  Fred E .  Yost  
Manage r ,  Res earc h Serv i ce 
Uti l i ty Data I n st i tute , I nc .  
2011  I Street , N . W . - S u i te 700  
Was h i ngto n , D . C .  20006  

Mr .  J o seph  Z o l l er 
As s i s tant Adm i n i strator for 

E l ectri c a l  Programs 
Rural E l ectri f i cati o n  Adm i n .  
14th  & I ndepe ndence  Ave n u e , S . W . 
Room 4056 
Was h i ngto n , D . C .  20250  

Edward R .  Zuccaro , E s qu i re 
N o rtheastern  Ve rmont D e v e l opment 

As s oc i at i o n  
101 Eastern  Avenue  
St .  J o h n s b ury , Vermont  05819 

M r .  S . J .  Zuc kern i c k 
Pre s i dent 
Vermont E l ectr i c  Power Company , I nc .  
P . O .  Box 548 
Rut l and , Vermont 

Dr .  Eugene  Zwoger 
Ameri can  S o c i ety of  C i v i l E n g i neers  
345  East  47th  Street 
New York , New York 10017 

•u. s .  GOVERNMENT PRINTING OFFICE : 1984 0-421-060/167 
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